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REPORT  OF  THE  BOARD  OF  VISITORS. 


To  the  General  Assembly  of  the  State  of  Comiecticut : 

The  undersigned  respectfully  report  that  they  have  dis- 
cbarged  the  duties  devolving  upon  them  as  the  Board  of  Visitors 
of  the  Sheffield  Scientific  School,  two  meetings  having  been  held 
within  the  year  for  the  appointment  of  state  students,  and  one  for 
the  purpose  of  seeing  the  practical  working  of  the  institution  in 
the  middle  of  an  academic  term. 

The  Board  are  satisfied  that  the  affairs  of  the  school  are  con- 
dacted  in  a  wise  and  efficient  manner ;  that  the  funds  derived  from 
the  Congressional  grant  are  directed  solely  and  economically  to 
the  promotion  of  the  objects  named  in  the  Statute;  that  the 
instruction  is  comprehensive,  liberal,  and  adapted  to  train  up 
thorough  scholars  in  the  various  branches  of  science,  theoretical 
and  practical,  which  are  pursued  in  the  school  These  studies 
include,  as  will  be  seen,  Agriculture  and  the  Mechanic  Arts,  Chem- 
istry, Mining,  Metallurgy,  Engineering,  Military  Science,  Natural 
History  and  Geology,  the  Modem  Languages,  and  other  branches 
essential  fo  a  good  education. 

It  is  believed  that  Connecticut  has  been  the  first  among  the 
States  of  the  Union  to  bring  into  actual  operation  the  provisions 
of  the  act  of  Congress  in  reference  to  scientific  education,  and  it 
is  gratifying  to  the  visitors  to  learn  that  the  experience  of  the 
instructors  in  the  Sheffield  School  has  been  carefully  inquired  into 
by  the  conductors  of  similar  establishments  in  several  other  States. 

In  the  place  of  a  detailed  report,  the  Board  respectfully  refer  the 
Legislature  to  the  accompanying  document,  prepared  as  a  report 
'  to  the  Visitors  by  the  officers  of  the  School  This  paper  will  be 
found  to  contain  a  historical  sketch  of  the  establishment,  endow- 
ment, and  enlargement  of  the  institution,  and  a  full  statement  of 
the  various  coimea  of  study  in  applied  and  theoretical  acience  noir 
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in  progress  in  its  different  departments,  together  with  a  list  of  the 
officers  and  students.  The  Board  would  particularly  call  the 
attention  of  the  Legislature,  and  of  the  citizens  of  Connecticut,  to 
the  munificence  of  Joseph  E.  Sheffield,  Esq.,  of  New  Haven,  who, 
in  addition  to  several  former  gifts  amounting  to  over  one  himdred 
thousand  dollare,  has  made  during  the  past  year  a  large  addition 
to  the  edifice  belonging  to  the  school,  besides  important  improve- 
ments and  alterations  in  the  former  structure.  This  enlargement 
includes  a  three-story  building  bonnecting  the  two  wings  before 
erected,  and  a  large  tower  designed  for  an  astronomical  observa- 
tory. A  second  tower,  likewise  for  astronomical  puq^oses,  is  about 
to  be  erected  at  the  expense  of  the  same  gentleman,  and  he  pro- 
poses in  addition  to  give  to  the  institution  a  telescope  and  meridian 
circle,  together  with  a  belfry  clock.  These  improvements  have 
been  made  by  an  outlay  on  his  part  of  more  than  forty  thousand 
dollars.  Such  increased  generosity  toward  an  institution  in  which 
the  whole  State  is  interested  may  assure  the  Legislature  of  the 
wisdom  of  directing  to  this  establishment  the  national  grant. 

Special  attention  is  also  called  to  the  fact  that,  in  addition 
to  the  appointed  courses  of  study,  a  series  of  evening  lectures 
to  mechanics  has  been  given  by  the  Professors  in  the  School, 
and  attended  by  about  two  hundred  persons,  nearly  all  of  them 
engaged  in  industrial  pursuits.  The  shorter  course  of  instruction 
in  Agriculture  is  designed  in  a  fuller  manner  to  meet  the  wants  of 
young  farmers. 

It  is  desirable  that  the  teachers  of  the  State,  and  young  men 
interested  in  scientific  pursuits,  should  bear  in  mind  that  forty  free 
scholarships  in  this  institution  are  open  to  students  from^he  State. 
Information  regarding  the  mode  of  appointment  may  be  obtained 
on  application  to  any  officer  of  the  school. 

In  conclusion,  we  commend  the  Sheffield  Scientific  School  to 
the  confidence  and  support  of  the  Legislature,  and  of  enlightened 
friends  of  education  in  every  portion  of  the  State. 

WILLIAM  A.  BUCKINGHAM, 
ROGER  AVERILL, 
EDWARD  L  SANFORD, 
ORLANDO  T.  HODGE, 
CHARLES  A  ATKINS, 

Board  of  Victors, 
Nmw  mrmi,  March  21th,  1866. 
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HISTORICAL  SKETCH. 


A  YEAR  having  passed  since  the  Sheffield  Scientific  School 
began  to  enjoy  the  benefit  of  the  national  grant  for  the  promotion 
of  scientific  education,  it  has  become  necessary,  in  accordance 
with  the  Act  of  Congress  which  conferred  the  grant,  to  publish  a 
Report  setting  forth  the  operations  of  the  School  Twenty  years 
have  also  passed  since  the  Corporation  of  Yale  College  inaugu* 
rated  this  scientific  department  of  the  University.  The  instruct- 
ors accordingly  regard  this  occasion  as  a  fit  time  to  place  on 
record,  in  a  connected  form  accessible  to  the  public,  a  brief 
History  of  the  School,  together  with  a  programme  of  the  courses 
of  8tudy  now  established,  and  a  fuller  exhibition  than  has  here- 
tofore been  made  of  the  objects  at  which  the  institution  aims. 
They  hope  to  promote  in  this  way  a  better  acquaintance  with  the 
advantages  and  deficiencies  of  the  present  establishment,  com- 
memorate the  services  and  benefactions  of  several  friends  of 
learning,  and  secure  for  the  future  the  confidence  and  support  of 
all  who  are  interested  in  scientific  studies. 

In  the  history  of  the  school,  there  have  been  three  marked 
epochs; — first,  its  establishment  by  Yale  College;  second,  its 
endowment  by  the  great  benefactor  whose  name  it  bears ;  and 
third,  its  enlargement  by  the  grant  of  national  lands,  appropriated 
to  the  school  by  the  Legislature  of  Connecticut.  It  will  be  con- 
T^ent  to  divide  this  narrative  into  three  corresponding  sections. 

L  The  Establishment. 

Arrangements  were  made  for  commencing  the  school  in  the 
aatonm  of  the  year  1846,  though  no  scholars  were  received  till 
the  beginning  of  the  academic  year  in  Sept.  1847. 

Previous  to  that  time,  for  many  years,  Prof.  Benjamin  Silliman, 
the  father,  had  received  as  his  special  pupils  young  men  who  de- 
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aired  more  thorough  and  extended  instruction  in  Natural  Science 
than  was  afforded  in  the  College  course.  The  philosophical  ap- 
paratus of  the  College,  the  admirable  cabinet  of  minerals,  the 
scientific  books  in  the  library,  and,  more  than  all,  the  reputation 
of  Professor  Silliman,  attracted  to  New  Haven  a.  large  number  of 
scholars  thus  devoted  to  natural  science.  Many  such  were  never 
enrolled  as  students  of  any  department  of  the  College,  but  were 
regarded  only  as  private  pupils.  Among  them  may  be  mentioned 
the  names  of  Edward  Hitchcock,  Charles  U.  Shepard,  T.  Sterry 
Hunt,  and  John  P.  Norton.  In  1842,  Mr.  Benjamin  Silliman,  Jr., 
made  more  formal  arrangements  for  receiving  as  his  private 
scholars  in  practical  chemistry  those  who  wished  to  pursue  this 
study.  A  little  later,  in  the  spring  of  1846,  one  of  the  pupils  just 
referred  to,  who  had  been  pursuing  abroad  a  course  of  study  in 
Agricultural  Chemistry,  returned  to  New  Haven,  well  qualified  to 
give  instnictiou  in  that  department  of  science.  A  friend  of  the 
College  proposed  to  contribute  $5000  toward  a  fund  for  a  Profess- 
orship of  Agricultural  Chemistry ;  and,  in  the  hope  that  a  full 
endowment  for  such  a  chair  would  be  speedily  secured,  Mr.  John 
P.  Norton  was  appointed  Professor.  The  College  authorities 
had  long  desired  to  make  arrangements  for  teaching  resident 
graduates  and  others  in  departments  of  study  not  included  in 
the  law,  theological,  medical,  and  academic  departments,  and 
were  therefore  readily  led,  at  the  Commencement  in  1847,  to  the 
establishment  of  a  fifth  faculty,  denominated  the  "Department 
of  Philosophy  and  the  Arts."  To  this  Mr.  Norton  was  assigned. 
Mr.  Benjamin  Silliman,  Jr.,  was  also  appointed  Professor  of 
Chemistry  in  its  Application  to  the  Arts,  and  those  two  gentle- 
men at  once  became  associated  in  the  opening  of  an  analytical 
laboratory,  which  was  the  nucleus  of  the  present  Scientific  School. 
The  dwelling  house  which  for  two  generations  had  been  occupied 
as  the  President's  residence  was  vacated  in  1 846,  on  the  resigna- 
tion of  President  Day,  and  was  assigned  to  the  uses  of  this  new 
BchooL  There  were  no  funds  for  the  payment  ot  instructors  or 
the  purchase  of  apparatus,  and  most  men  would  have  shrunk 
from  the  beginning  of  an  enterprise  which  promised  so  little 
reward.  But  these  two  chemists  were  enthusiastic  in  their  chosen 
pursuits,  and  they  persevered  in  spite  of  all  the  difficulties  which 
they  encountered.    Their  work,  however,  was  soon  intemipted 
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hj  Prof.  Silliman's  appointmeiit  to  a  professonhip  in  the  Medical 
School  at  Lotdsville,  Ky.,  and  by  the  death  of  Pro£  Norton. 

To  the  memory  of  the  latter,  as  one  of  the  originators  of  the 

School,  a  tribute  of  respect  is  here  most  justly  due.    A  qian  of 

fine  endowments  and  of  bright  promise,  whose   opportunities 

were  most  &vorable  for  pursuing  any  career  which  might  seem 

to  him  attractive,  he  determined  to  enter  on  the  life  of  a  farmen 

In  later  years,  as  education  developed  his  intellectual  character, 

he  resolved  to  devote  himself  in  an  especial  manner  to  the  im« 

provement  of  American  agriculture,  and  to  qualify  himself  to 

teach  and  lecture  in  those  departments  of  science  which  are  most 

nearly  related  to  the  farmer's  pursuits.    Having  improved  the 

best  advantages  which  this  country  afforded,  he  continued  his  pre* 

paratory  studies  in  Edinburgh  and  Utrecht,  and  returned  to  this 

country  well  fitted  for  his.  work.    His  natural  powers,  his  early 

advantages,  his  enthusiastic  and  industrious  acquisition  of  knowl^ 

edge^  and  his  aptness  to  teach,  gaye  promise  of  a  life  of  great 

usefulness,  and  his  appointment  to  the  newly  established  chair  of 

Agriculture  in  Yale  College  was  everywhere  rejoiced  in.    During 

the  five  years  of  life  which  remained  to  him  he  became  widely 

bfiuential  in  the  promotion  of  superior  methods  of  agriculture^ 

Qsmg  freely  his  pen,  voice,  purse,  time,  and  influence  to  accomplish 

the  work  to  which  he  was  devoted. 

Eleven  scholars  became  members  of  the  School  daring  its  first 
year,  six  of  them  having  previously  received  a  college  education. 
Hie  building  just  referred  to  was  fitted  up  as  a  chemical  labora- 
tory, and  the  pupils  began  with  enthusiasm  their  studies.  Prof. 
Norton  lived  to  see  the  number  of  scholars  trebled,  and  a  class 
of  eight  young  men,  three  of  whom  are  now  Professors  in  the 
School,  complete  a  course  of  scientific  study.  Six  of  these 
scholars  received  in  1852  the  degree  of  Ph.B.,  and  were  the  earli-* 
est  graduates  of  the  Scientific  School 

The  death  of  Mr.  Norton,  in  1852,  severely  affected  the  pros* 
pects  of  the  School  But  circumstances  favored  its  continuance^ 
and  the  Catalogue  of  the  College  for  1852-3  announced  that 
Professor  John  A*  Pobteb,  had  consented,  at  the  request  of 
the  College,  to  take  charge  of  the  Laboratory.  This  temporary 
engagement  resulted  in  his  prolonged  identification  with  the 
interests  of  the  School  Sixteen  Chemical  students  were  then  en- 
rolled on  the  Catalogue.     In  the  same  year  (1852),  Profe««ox 


10  SHEFFIELD  8CIXNTIFI0  SCHOOL. 

WiLUAM  A.  NoKTON,  a  graduate  of  the  U.  S.  Military  Academy 
at  West  Point,  was  appointed  to  be  Professor  of  Civil  Engin- 
eering in  Yale  College,  and  he  proceeded  to  organize  what  is 
is  now  the  Engineering  Section  of  the  Scientific  School,  and  was 
then  denominated  the  School  of  Engineering.  The  fourth  story 
of  the  present  Chapel,  formerly  used  as  the  College  Library,  was 
assigned  to  his  classes,  and  a  plan  of  study  extending  through 
two  years  was  arranged.  As  in  the  School  of  Applied  Chem- 
istry, the  instructors  were  remunerated  only  by  the  fees  which 
were  paid  by  the  scholars.  Prof.  Norton  began  his  instruction 
in  Engineering  with  twenty-six  students.  In  1854,  the  classes  in 
Chemistry  and  Civil  Engineering  were  associated  under  the  name 
of  the  Yale  Scientific  School.  In  1866,  Prof.  Jas.  D.  Dana,  who 
had  already  been  appointed  a  Professor  in  the  Academical  depart- 
ment, was  also  announced  as  one  of  the  instructors  in  the  Scien- 
tific department,  and  important  plans  were  at  once  matured  for  a 
thorough  re-organization  of  the  School  and  enlargement  of  its 
courses  of  study.  The  value  of  a  special  course  of  instruction  in 
Mining  and  .Metallurgy,  with  especial  reference  to  developing  the 
mineral  resources  of  the  country,  was  then  recognized  by  the  ap- 
pointment of  Mr.  Geo.  J.  Brush,  one  of  the  earliest  pupils  of  the 
school,  to  be  Professor  of  Metallurgy ;  and  Mr.  S.  W.  Johnson, 
another  pupil  of  the  school,  was  added  to  the  corps  of  instruct- 
ors, first  as  the  Senior  Assistant  in  Chemistry,  and  the  next  year 
as  a  full  Professor.  Mr.  L.  Bail  was  attached  to  the  Engineering 
Department  as  Instructor  in  Drawing. 


IL   The  Endowment. 

The  experience  of  ten  years  had  now  demonstrated  the  import- 
ance of  this  Department  of  Yale  College.  The  growing  demand 
for  scientific  instruction,  the  observation  of  European  schools  of 
science,  and  the  rapid  development  of  the  material  resources  of 
the  country,  indicated  the  need  of  a  well  organized  school,  in 
which  still  other  departments  of  instruction  should  be  intro- 
duced, and  a  more  thorough  and  systematic  plan  of  training 
should  be  developed.  But  nothing  could  be  done  without  funds, 
and  the  school  had  remained  till  this  time  almost  without  en- 
dowment. 
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It  18  tnie  that  Mr.  John  T.  Nomroir,  of  F*nnington,  had  made 
la  annaal  oontribation  of  three  handred  dollani ;  that  the  ven- 
enble  President  Day  had  shown  his  enlightened  interest  in  the 
department  by  requesting  the  Corporation  to  devote  to  the  school 
his  subscription  of  one  thousand  dollars;  and  that  Mr. •Jos.  K 
Sheffield  had  made  his  first  contribution,  amounting  to  ^ve 
tbousaad  dollars. 

But  all  this  help,  eaoouraging  as  it  was,  was  quite  inadequate 
to  the  efficient  maintenance  of  the  school,  and  accordingly  new 
measures  were  proposed  for  enlisting  the  sympathy  of  the  friends 
of  the  enterprise.    Various  pamphlets  were  prepared  and  pub- 
lished, setting  forth  the  wants  of  the  school  as  a  whole,  and  also 
of  particular  sectiona.    Repeated  conferences  were  held  of  those 
who  desired  the  firm  establishment  of  the  institution,  and  by 
means  of  the  public  journals  and  newspapers  much  was  done  to 
diffuse  a  knowledge  of  what  foreign  countries  oflered  in  the  way 
of  scientific  training,  and  of  what  was  possible  in  Connecticut 
Many  of  the  most  active  members  of  the  Connecticut  Agricultural 
Society  contributed  to  the  encouragement  of  these  plans.    An 
address  by  Prof  Dapa,  given  before  the  citizens  of  New  Haven, 
and  repeated  before  the  Graduates  of  the  College  at  Commence- 
ment, increased  this  interest    Several  new  subscriptions  were 
made.    Mr.  Sheffield  added  to  his  former  gift  five  thousand 
dollars ;  Mr.  0«  F.  Wutchesteb  subscribed  five  thousand  dollars ; 
Mr.  £u  WHmrEY  also  ofiered  one  thousand  dollars ;  Mr.  Daha 
^ve  ^ye  hundred  dollars ;  and  Miss  Hillhouse  gave  to  the  school 
her  interest  in  a  large  landed  property  at  the  South. 

Subsequently  subscriptions  of  one  thousand  dollars  each  were 
received  from  Mr.  A.  R  Stbebt,  Mr.  P.  Psrit,  and  Mr.  Jos. 
Battbli^  besides  others  o^  less  amount  from  other  liberal  gen» 
tlemen. 

Thus  matters  went  on  till  Mr.  Sheffield,  whose  generosity  had 
already  repeatedly  brought  encouragement  to  the  desponding 
inends  of  the  school,  came  forward  and  proposed  to  provide  a 
building  and  a  permanent  fund.  Having  purchased  of  the  Medi- 
cal Institution  the  edifice  at  the  head  of  College  street  in  Grove 
fltreet,  he  refitted  it  throughout,  added  two  large  wings,  provided 
for  the  school  a  large  amount  of  apparatus,. and  gave  a  fund  of 
$50,000  for  the  maintenance  of  Professorships  of  Engineering, 
Metallurgy,  and  Chemistry.    This  enlightened  benefactioik^  XV^ 
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largest  which  the  College  had  received  from  any  sonroe,  was 
completed  in  1860,  and  secured  the  permanence  of  the  school 
In  recognition  of  his  bounty,  which  amounted  to  over  $100,000, 
the  Corporation  of  Yale  College  gave  his  name  to  the  estab- 
lishment. 

It  should  here  be  mentioned  that,  in  anticipation  of  the  comple- 
tion of  the  edifice,  a  course  of  lectures  on  agricultural  subjects 
was  offered  to  the  public  under  the  auspices  of  the  school  and  the 
special  direction  of  Pro£  John  A.  Porter.  Though  the  building 
was  not  ready,  the  lectures  were  commenced  on  the  first  of  Feb- 
ruary 1860,  and  continued  nearly  four  weeks.  Twenty-six  gentle- 
men from  various  parts  of  the  country,  distinguished  in  different 
•pecialties,  participated  in  the  instruction,  and  it  is  estimated  that 
not  less  than  five  hundred  persons  were  attracted  to  New  Haven 
during  the  continuance  of  the  course.  Three  or  four  lectures  were 
given  daily,  and  discussions  were  interspersed,  reports  of  them  all 
being  widely  disseminated  in  the  newspapers  of  the  day,  and 
afterwards  in  a  volume  by  Mr.  Henry  S.  Olcott.  Much  of  the 
later  interest  through  the  country  on  agricultural  education  has 
been  attributed  to  this  convention.  « 

The  transfer  to  the  new  ]>uilding  was  made  in  the  summer  of 
1860.  A  third  course  was  added  to  those  already  established, 
under  the  title  of  the  General  Course,  designed  to  extend  through 
three  years,  and  to  frimish  good  instruction  in  the  elements  of 
various  departments  of  Natural  Science  and  in  Modem  Lan- 
guages. The  corps  of  instructors  was  also  enlarged  by  the  ap- 
pointment of  Rev.  C.  S.  Lyills  to  a  professorship  of  Industrial 
Mechanics  and  Physics,  and  by  inviting  Prof  W.  D.  Whitxey, 
who  was  already  connected  with  the  College,  to  give  instruction 
in  the  Modem  Languages.  The  work  of  the  school  in  each 
section  was  then  definitely  marked  out  for  each  year,  regular 
Faculty  meetings  were  conmienced,  a  formal  examination  was 
required  of  every  candidate  for  admission,  and  the  second  degree 
of  Ph.D.  was  instituted  by  the  Corporation  as  an  incentive  to  a 
protracted  course  of  study  and  advanced  attainments  in  the 
higher  branches  of  science. 

Further  changes  and  enlargements  have  since  been  effected,  but 
now  for  the  first  time  the  whole  school  was  organised  as  one 
compact  institution* 


HISTORICAL  SKIETCH.  IS 


in.  The  Enlaboement. 


The  demand  for  scientific  education  which  was  felt  throughout 
the  country  led  Congress,  in  1863,  in  compliance  with  petitions 
from  various  parts  of  the  nation,  including  one  from  the  instruct- 
on  of  this  School,  to  pass  a  bill  appropriating  to  every  State  a 
portion  of  the  public  lands,  for  the  purpose  of  encouraging  in- 
stniction  in  theoretical  and  applied  science.    Connecticut  received 
from  this  source  the  scrip  or  warrants  for  one  hundred  and  eighty 
thoasand  acres  of  land.    It  was  a  condition  of  the  gift  that  the 
Isnds  should  be  sold  and  the  proceeds  invested  so  that  no  part  of 
the  principal  should  be  expended.    It  was  also  required  that  no 
part  of  the  income  should  be  paid  out  for  buildings.    A  large 
additional  sum  was  therefore  necessary  to  render  the^  appropria- 
tion available  to  the  State.    Moreover,  the  amount  which  it  was 
thought  would  be  derived  from  sale  of  lands,  though  considerable, 
was  wholly  inadequate  to  the  annual  cost  of  maintaining  such  a 
school  as  the  act  of  Congress  contemplated.    It  was  not  surpris- 
ing, therefore,  that  the  Sheffield  Scientific  School  was  the  only 
institution  in  the  State  which  volunteered  to  avail  itself  of  the 
provisions  of  the  grant.    Here  an  admirable  building  was  already 
in  use,  and  other  funds  had  been  gathered  amounting  in  all  to 
about  175,000 — held  in  trust  for  the  specific  objects  contemplated 
in  the  national  grant.    These  facts  were  presented  to  the  Legis- 
lature.   The  Judiciary  Committee,  consisting  of  some  of  the  ablest 
€nen  in  the  General  Assembly,  were  requested  to  investigate  the 
whole  question.    They  came  from  Hartford  to  visit  the  school,  and 
recommended  that  the  appropriation  be  made  in  accordance  with 
the  application  of  New  Haven.     A  bill  was  drafted,  which  passed 
the  House  with  but  one  dissenting  voice  and  the  Senate  unani* 
mously,  and  became  a  law. 

The  Governor,  the  Lieutenant  Governor,  the  three  senior  Sen- 
ators, and  the  Secretary  of  the  State  Board  of  Education  were 
constituted  Visitors  on  the  part  of  the  State. 

The  lands  were  subsequently  sold,  and  a  contract  was  signed 
between  the  State  and  the  College,  providing  that  the  income  of 
the  fund  should  at  once  and  forever  be  directed  to  the  enlarge- 
ment and  improvement  of  this  institution.  By  the  terms  of  the 
public  grant,  arrangements  were  made  by  which  a  certain  number 
of  young  men  may  be  admitted  gratuitously  to  the  prmlege^  o{ 
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the  institution.  Forty  free  scholarsliips  are  thus  open  to  deserv- 
ing students  from  the  State  of  Connecticut.  Announcements  are 
annually  published  in  the  newspapers  of  the  state,  calling  the  at- 
tention of  the  public  to  the  advantages  here  proffered. 

The  authorities  of  the  School,  recognizing  the  intent  of  Con- 
gress to  promote  instruction  in  Agriculture  and  Mechanics,  re- 
garded these  departments  as  among  the  first  to  receive  attention. 
Prof  Lyman  was  thus  enabled  to  organize  and  announce  a 
Bpecial  course  of  instruction  in  Mechanics  in  the  Engineering 
Section,  and  Prof.  W.  H.  Bbbweb,  then  engaged  in  the  Geo- 
logical Survey  of  California,  a  graduate  of  the  School,  well  known 
as  a  practical  and  scientific  agriculturalist,  was  invited  to  a  pro- 
fessorship of  Agriculture.  He  returned  to  New  Haven  in  1864, 
and  has  organized  this  section  of  the  School.  His  chair  was 
named  the  Norton  Professorship,  in  honor  of  the  early  benefactors 
of  the  school. 

The  faculty  of  the  School  was  further  enlarged  by  the  appoint- 
ment, in  1863,  of  Mr.  D.  C.  Oilman  to  be  Professor  of  Physical 
Geography,  and,  in  1864,  of  Mr.  D.  C.  Eatox  to  be  Professor  of 
Botany  and  Mr.  A.  E.  Verbill  to  be  Professor  of  Zoology. 

Measures  have  recently  been  taken  to  organize  a  Mining  Section 
of  the  school,  in  accordance  with  the  plan  which  was  formed  when 
Mr.  Brush  first  joined  the  Faculty,  and  Mr.'  A.  P.  Rockwell 
was  appointed  in  1865  to  be  the  Professor  of  Mining. 

In  1864,  Professor  John  A.  Porter  felt  compelled  by  the  failure 
of  his  health  to  resign  the  professorship  which  he  had  filled  fop 
eleven  years  previous.  During  much  of  that  time  the  funds  of 
the  school  were  so  restricted  that  he  received  but  a  nominal  re- 
muneration for  his  services ;  but  he  was  always  untiring  in  his 
efforts  for  the  advancement  of  this  department  of  the  College, 
and  it  is  especially  to  be  remembered  that  when  the  prospects  of 
the  school  were  far  from  hopeful,  his  zeal  and  his  confidence  in 
ultimate  success  continued  unabated.  The  course  of  Agricultural 
Lectures,  already  spoken  of,  the  consolidation  of  the  various  de- 
partments of  instruction  into  a  well  organized  school,  the  estab- 
lishment of  the  Select  Course  of  study,  and  the  wide  diffusion  of 
information  respecting  the  advantages  and  necessities  of  this 
growing  institution,  are  among  the  important  measures  with 
which  his  name  will  always  be  associated. 
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In  the  summer  of  1865,  Mr.  Sheffield,  perceiving  that  the  bnild- 
bg  was  already  inadequate  to  the  wants  of  the  school,  proceeded 
to  make  an  important  enlargement  to  the  edifice,  connecting  by 
means  of  a  three-story  structure  the  wings  before  built.  In  this 
way  an  addition  to  the  Laboratory,  a  commodious  lecture-room 
for  the  Agricultural  department,  and  an  attractive  library-room 
▼ere  secured.  Other  important  improvements  were  also  made. 
It  his  expense,  in  the  original  structure.  He  also  caused  a  tower 
to  be  erected  in  the  front  of  the  building,  on  which  he  proposes 
to  place  astronomical  instruments  and  a  belfry  clock.  These  gen- 
eroos  gifts  can  not  fail  to  be  regarded  by  the  State  as  evidence 
that  the  public  grant  was  wisely  bestowed. 

In  the  winter  and  spring  of  1866,  a  course  of  lectures  to  Me- 
chanics was  given  by  the  Professors  of  the  school  They  were 
attended  by  about  two  hundred  persons,  most  of  them  engaged 
fai  the  practical  occupations  of  life.  The  following  progranmie 
specifies  the  lecturers  and  their  subjects : 

Evening  Lectures  to  Mechanics,  1866. 

1.  Jan.  29,  Introdactorj,  on  Science  and  the  uieful  arte, — Vrot  Ltm ak. 

2.  Feb.    6,  On  Air.^Prof.  Silumav. 
a.    "      8.    -   Water,    " 

4.  **     12,    "  Carbon.    «  * 

a.    **    16,    "  The  MounUin  Scenerj  of  California,— -Prof.  Baawis. 

6.  «     19,    **  The  CultiTation  of  Taste  as  applied  to  the  Ornamental  Arts  or 

Carrilinear  Design, — Prof.  Baiu 

7.  "    22,    **  Drjrot,  Smut,  and  Mildew,— Prof.  Baawxa. 

5.  "    26,    **  Mechanical  Drawing.—Prof.  Bail. 

9.  Mar.  1,  «  The  History  of  the  Art  of  Writing.— Prot  Whitiht. 

10.  <•      6,  **  The  Prindples  of  Chemistry,— Prof.  JoHicaoir. 

11.  «•      8,  "         " 

12.  "     12,  **  Iron  and  Steel,— Prof  BauBH. 

15.  ••     16.    ••       -  "  «         « 
14.    "    19,    «  Silk  Worms,— Prof.  ViaaiLL. 

16.  "    22,    "  Insects  Destmctiye  to  Wood  and  Timber,— Prof.  VaaaiLL. 

16.  "    26,    *'  Combustion  and  Fuel,— Prof.  Sillimait. 

17.  "    29,    "  Perpetual  Motion,— Prof.  Ltman. 

18.  Apr.  2,    *  The  Cnltiyation  of  the  Grape,— Prof  Bavwxa. 

For  a  more  particular  account  of  the  building  and  for  a  minute 
Statement  of  the  courses  of  study  now  in  operation,  reference  is 
made  to  the  following  programme. 

The  number  of  pupils  connected  with  the  school  is  at  present 
ninety-two,  thirty-one  of  them  being  from  Connecticut. 
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COURSES  OP  INSTRUCTION. 


Buildlngy  Apparatus  and   Library. 

Bj  the  liberality  of  Joseph  £.  SheflSeld,  Esq.,  of  New  Haven,  an  ad- 
minble  bailding,  known  as  ''SheflSeld  Hall**,  has  been  provided  for  the 
UMs  of  the  school  It  has  recently  been  enlarged  and  remodelled,  and 
is  believed  to  be  the  most  complete  of  its  kind  in  the  country.  It  con- 
tiins  recitation  and  lecture  rooms  for  all  the  departments  of  the  school, 
i  ball  for  public  assemblies  and  lectures,  a  drawing  room  for  the  engin* 
eering  class,  laboratories  for  chemical  and  metallurgical  investigations,  a 
photographical  room,  an  astronomical  6bservatory,  a  museum,  a  library 
ud  reading  room,  besides  studies  for  some  of  the  professors,  where 
tbeir  private  technical  libraries  and  collections  are  kept. 

The  school  is  also  supplied  with  excellent  instruments  and  apparatus, 
tnd  with  valuable  collections  illustrative  of  the  studies  pursued  in  the 
scbool.  For  a  more  particular  account  of  these  advantages  reference 
may  be  made  to  the  separate  statements  which  follow. 

The  university  museum,  which  is  rich  in  the  departments  of  geology 
and  mineralogy,  and  is  rapidly  increasing  in  the  department  of  zodlogy, 
is  open  to  the  students. 

There  is  a  small  working  library  of  technical  books  belonging  to  the 
school,  to  which  additions  will  soon  be  made.  The  college  library, 
onmbering  about  45,000  volumes,  and  the  society  libraries,  numbering 
26,000  volumes  additional,  can  be  used  by  all  who  desire  to  do  so. 

Degrees. 

The  degrees  below  named  are  conferred  by  the  Corporation  of  Yale 
College  on  students  who  have  passed  the  required  examinations  at  the 
dose  of  their  course,  and  are  recommended  as  candidates  by  the  gov- 
^Dg  board  of  the  school. 

1.  Bachelor  of  Philosophy,  conferred  at  the  termination  of  three 
years'  stndy  in  any  one  of  the  several  sections  of  the  school. 

2.  Doctor  of  Philosophy,  conferred  on  those  who  have  already  been 
admitted  to  the  degree  of  Bachelor  in  Philosophy,  Science,  or  Arts  (in 
this  or  any  other  collie),  and  who  have  fiucceasfully  pursued  m  \]b\% 
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college  a  higher  course  of  study.  Wlien  the  Baccalaureate  degree 
does  not  indicate  an  acquaintance  ^rith  the  Latin  and  Greek  lan- 
guages, the  candidate  will  be  required  to  show  some  proficiency  in 
these  studies. 

3.  Civil  Engineer,  conferred  on  students  of  the  engineering  section 
who  have  already  taken  the  degree  of  Ph.B.,  and  subsequently  pursue 
with  success  the  higher  course  of  engineering. 

In  addition  to  the  diploma  of  the  Corporation,  the  instructors  will 
give  a  formal  certificate  stating  how  long  the  student  has  been  a  mem- 
ber of  the  institution  and  in  what  department  of  study  he  is  proficients 
This  certificate  will  be  awarded  only  to  meritorious  students,  after  a 
thorough  examination,  and  will  be  considered  as  the  personal  recom- 
mendation of  the  professors  who  sign  it. 

Terms  of  Admission. 

The  pupils  of  the  scientific  school  arc  of  three  sorts :  first,  those  who 
are  pursuing  a  systematic  and  prescribed  course  of  study,  extending 
through  three  years,  and  leading  to  the  degree  of  Bachelor  of  Philos- 
ophy ;  secondy  those  who  having  already  been  admitted  to  the  degree 
of  Bachelor  of  Philosophy,  Science,  or  Arts,  are  pursuing  an  advanced 
course  of  study  leading  to  the  degree  of  Doctor  of  Philosophy,  or  in 
some  cases  to  the  degree  of  Civil  Engineer;  and  third,  special  students, 
who  have  already  made  a  considerable  degree  of  proficiency  in  some 
department  of  science,  and  are  now  pursuing  certain  special  studies 
under  the  personal  direction  of  some  of  the  professors. 

All  applicants  for  admission  must  be  not  less  than  sixteen  years  of 
age,  and  must  bring  satisfactory  testimonials  of  good  character.  Stu- 
dents intending  to  enter  on  the  higher  and  special  courses  of  study  must 
exhibit  satisfactory  evidence  of  their  fitness  to  take  up  the  branches 
•  they  propose  to  pursue. 

Students  desiring  to  go  through  any  one  of  the  regular  courses  of  the 
school  as  candidates  for  the  degree  of  Bachelor  of  Philosophy  must  sus- 
tain an  examination  in  the  following  books,  or  their  equivalents. 

Arithmetic^^Thomson'B  Higher  Arithmetic  Algebra — Dny  or  Daries.  Geom' 
€try — DavieB*8  LegeDdre.  Plane  TW^ronome^ry— Loorois  or  Davies.  The  ElemefU9 
of  Natural  Philoeophy — Loomia  or  Olmsted.  EnglUk  Grammar,  Geftgraphy^  and 
the  Hietory  of  the  United  Statee, 

An  acquaintance  with  the  Latin  language  is  recommended  to  the 
student,  as  facilitating  the  study  of  the  sciences  and  of  the  modem 
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langoageB  pnnaed  in  the  sehool ;  and  althoogb  this  is  not  yet  required 
18  a  condition  of  admiseion,  it  will  probably  be  so  at  an  early  day. 

Id  consequence  of  the  incomplete  preparation  of  many  of  the  candi- 
dates, it  is  proper  to  say  that  the  examination  for  admission  is  strict  and 
foil  As  the  studies  just  named  are  not  pursued  in  the  school,  and  are 
eseeotlal  to  successful  progress,  no  one  can  be  received  as  a  scholar  who 
is  Dot  well  acquainted  with  these  branches. 

Candidates  for  advanced  standing  are  examined,  in  addition  to  the 
preparatory  studies,  in  those  already  pursued  by  the  class  they  pro- 
pose to  enter.  Any  person  admitted  to  an  advanced  standing,  unless 
coming  from  another  college,  pays  the  sum  of  ten  dollars  as  tuition 
money  for  each  term  which  has  been  completed  by  the  class  which 
he  eaters.  No  one  can  be  admitted  as  a  candidate  for  a  degree  after 
the  commencement  of  the  last  year  of  the  course. 

The  regular  examinations  for  admission  to  the  Scientific  School  take 
place  at  SheflSeld  Hall  on  the  Tuesday  preceding  **  Commencement'* 
(the  last  Thursday  in  July),  at  9  o'clock,  A.  M.,  and  seven  weeks  later, 
OD  that  Wednesday  in  September  on  which  the  fall  term  begins.  Oppor- 
taoity  for  private  examination  may,  in  exceptional  cases,  be  given  at 
other  timea. 

Courses  of  Lectures. 

The  instmction  of  the  school  is  given  chiefly  by  recitations  and  by 
inciting  the  student  to  engage  in  the  thorough  investigation  of  such 
topics  as  are  brought  before  him.  At  the  same  time,  for  awakening  the 
interest  of  the  scholars  in  their  various  studies,  for  bringing  out*  the 
latest  results  of  scientific  inquiry,  and  for  introducing  practical  and 
experimental  illustration^  several  courses  of  lectures  are  given  an- 
noally.    The  following  are  the  mT>st  important : 

By  Prof.  Norton.    A  course  on  the  Strength  of  Materials. 

By  Prof.  LvMAN.  1.  A  course  on  the  Principles  of  Mechanism. 
2.  A  course  on  the  Steam  Engine. 

By  Prof  Whitney.  A  course  on  the  History  of  Language  and 
Linguistic  Ethnology^  in  the  h\\  and  winter  terms. 

By  Prof  Brush.  1.  A  course  on  Metallurgy,  in  the  fall  and  winter 
terms^     2.  A  course  in  Mineralogy,  in  the  summer  term. 

By  Ptot  GiLMAN.  A  course  on  Physical  Geography,  in  the  winter 
term. 

By  Prot  Johnson.  A  course  on  Agricultural  Chemistry  and  Physi- 
ology,  extending  through  the  fall  and  winder  term^ 
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By  Prod  Bmwkb.  1.  A  coaree  on  Practical  Agricnltnre,  in  the  fall 
and  winter  terms.  2.  A  course  on  Raral  Economy  and  Farm  Manage- 
ment, in  the  tnmroer  term. 

By  Pro£  Rookwxll.  A  course  on  Mining,  in  the  fall  and  winter 
terms. 

By  Prof.  Eaton.    A  course  on  Botany. 

By  Prof.  Vbrrill.  1.  A  course  on  Structural  and  Systematic  Zo- 
ology, during  the  winter  and  summer  terms.  2.  A  course  on  Entomol- 
ogy and  other  special  subjects,  in  the  autumn  term. 

During  the  past  year  a  conrse  of  lectures  on  Military  Science  and 
Tactics  has  been  given  by  Gen.  A.  Von  Steinwehr,  U.  S.  V. 

By  the  courtesy  of  the  instructors  in  the  Academical  Department, 
some  of  the  classes  in  the  school  are  permitted  to  attend  the  lectures 
pven  on  History  and  Political  Philosophy  by  President  Woolsbt,  on 
Philosophy  by  Prof.  Portbb,  on  Physics  and  Meteorology  by  Profl 
Looms,  on  Geology  by  Prof.  Dana,  on  Chemistry  by  Prof.  Silliman, 
and  on  Anatomy  and  Physiology  by  Dr.  Sanford. 

Courses  of  8tudy  for  the  Candidates  for  the  Degree  of 
Bachelor  of  Philosophy. 

These  courses  of  instruction  occupy  a  period  of  three  years.  During 
the  first,  or  Freshman  year,  all  the  students  pursue  the  same  studies. 
At  its  close  they  are  required  to  select  one  of  several  prescribed 
oourses,  and  they  are  not  allowed  to  change  from  one  course  to  an- 
other except  by  special  permission.  Examinations  are  held  at  the  end 
of  every  term  on  the  studies  of  the  term,  and  at  the  close  of  every 
year  on  the  studies  of  the  year. 

The  following  separate  courses  of  -study  are  now  provided  for  the 
Junior  and  Senior  years ; 

1.  Chemistry  and  Natural  Science, 

2.  Civil  Engineering. 

3.  Mechanics. 

4.  Mining  and  MetalluTgy, 

5.  Agricultore, 

\  Natural  History  and  Geology* 
PyJ^lect  Coarse  in  literature  and  Science. 

An  acquaintancb 
^iadeot^  as  £scilil 
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Freshman  Tear. 

INTBODUCrOBT  TO  ALL  THE   SECTIONS   OF  THE   SCHOOL. 
FIBST  TSBIL 

Jlfc<Afliis<te9— Daviet's  Analytical  Qeometry.  Spherical  Trigonometiy.  Sarrtj* 
bg.  PAyaie*^SiUiinan*8  Principles.  EnglUk  Languajf§^'ExMrei§m  in  Oompoei- 
tko.    C%«mt«ery— Wells.    €hrmaH>^Woodhmj*u  Method  and  Reader. 

SSCOND  TERM. 

Smgluk — Rhetoric.  Practical  Exercbes  in  Elocution.  Otrmom — ^Woodhmy  eoik 
tinned.  Selections  from  approved  authors.  Phytiei — SilUman's  Pribdples,  and 
Acsdemkal  Lectures,  demtslry— Wells.  iretfA«ma<tef— Descriptife  Geometiy 
end  Geometrical  Drawing.    Botany — Cray's  Fint  Lessons. 

THIRD  TERM. 

JPfi^uA— Exercises  in  Composition.  6^«niian— Selections.  Pilysief— SilUmMi's 
Principles,  and  Academical  Lectures.  ChemUtry,  ifa/A«me<tef»  Principles  of  Pet* 
spectiTe.    JBotony— Oray's  Manual    i>raa0tn^— Free  Hand  practice. 


L   C0TTB8E  DT  CHEKISTRT. 

The  Sheffield  Laboratory  is  condacted  by  the  Professor  of  Agrical- 
taral  and  Analytical  Chemistry,  the  Professor  of  Mineralogy  and  Metal* 
largy,  and  their  assistants.  It  is  fitted  up  in  a  very  complete  and  con* 
▼enient  manner,  is  provided  with  all  the  requisite  apparatus  and  instra- 
ments  of  research,  possesses  a  considerable  collection  of  chemical  prep- 
arations, and  a  consulting  Library  of  the  best  treatises  on  Chemistry 
and  the  Chemical  arts.  It  affords  facilities  for  instruction  in  the  various 
branches  of  theoretical  and  practical  Chemistry. 

Theoretical  and  Descriptive  Chemistry  are  taught  throughout  the 
whole  of  the  Junior  year  by  recitation,  Miller's  Elements  being  em- 
ployed as  a  text  book.  The  Lectures  of  Professor  Silliman  to  the  Aca- 
demical and  Medical  Classes  are  also  accessible  to  the  students.  Every 
autamn  term  a  class  recites  from  Fresenius'  Qualitative  Analysis.  Ex- 
tended courses  of  Lectures  on  Agricultural  and  Metallurgical  Chemistry, 
and  Mineralogy,  are  given  yearly. 

The  Laboratory  is  open  for  Chemical  Practice  seven  hours  duly, 
except  on  Saturday,  when  it  is  closed  in  the  afternoon.  The  student 
works  through  a  course  of  qualitative  and  quantitative  analysis,  which 
b  varied  according  to  his  capacity  and  the  object  he  has  in  view.  Each 
pupil  proceeds  by  himself  independently  of  the  others,  under  the  con* 
stant  guidance  of  the  Instractors. 
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In  connexion  with  the  department  of  Mining  and  Metallurgy,  espe- 
cial attention  is  given  to  assaying  and  the  investigation  of  ores  and 
furnace  products  and  the  discrimination  of  minerals.  The  student  in 
Agriculture  has  opportunity  to  acquaint  himself  with  the  modes  of 
research  employed  in  agricultural  chemistry.  The  applications  of  the 
Acience  to  other  hranches  of  industry  are  taught  as  occasion  requires. 

The  systematic  course  includes  instruction  in  Zoology,  Botany,  Geol- 
ogy, and  the  French  and  German  languages,  as  will  he  seen  from  the 
following  programme: 

Frettaman  Tear,  (see  page  21.) 

Junior  Tear. 

General  Chemutry — Miller's  Elements,  Recitations.  Mineralogy — Dana's  System, 
Lectures  and  Practical  Exercises.  Botany-^  Gray's  Manual,  Excursions  and  Prepar- 
ation of  HerbariuQi.  Zodoyy — Lectures  and  Excursions.  French  and  Chrman — 
(See  Select  Course).  Analytical  and  Experimental  ChemiUry — Fresenius.  Recita- 
tions and  Lectures.  Laboratory  Practice— Systematic  Qualitative  Analysis.  Ui« 
4>f  the  Blowpipe.    Toxical  Examinations.    Elemeots  of  Quantitative  Analysis. 

Third  or  Senior  Tear. 

General  and  Experimental  Chemistry — Academical  and  Medical  Lectures.  Ag^ 
ricultural  Ckemintry  and  PhyHology^^Leciures,  Metallurgy — Lectures.  Geology 
'—Dana's  Manual.  Recitations  and  Academical  Lectures.  Human  Anatomy  and 
PAy«to/A^y— Academical  Lectures.  Mechanics,  Steam  Engine  and  other  Prime 
JTotor^— Lectures.  French  or  Overman — (See  Select  Course).  Lahoraiory  Praetioe. 
Quantitative  Mineral  Analysis.  Assaying.  Organic  Analysis.  Special  lovestigap 
iions  for  Graduating  Thesis. 

To  advanced  students,  whether  belonging  to  the  regular  classes  or  not, 
¥rIio  desire  to  give  attention  to  particular  branches  of  chemistry,  or  to 
pnrsne  original  investigations,  every  facility  is  accorded. 

The  private  libraries  of  the  professors,  containing  the  chemical  joar- 
nals  and  the  recent  foreign  literatarc  of  chemistry,  the  large  collections 
of  ores,  furnace  products,  d^c.,  belonging  to  the  department  of  Metal- 
iaigy,  and  the  private  cabinet  of  the  professor  of  Mineralogy,  are  freely 
paed  as  aids  in  inatruction. 
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n  AX9  m.    C0TTB8B8  IH  ZValVEESHra  AVD  MEOHAHICS. 

The  ftection  of  Engineering  and  Mechanice  embraces  the  two  divis- 
ions of  Civil  Engineering  and  Induetrial  Mechanics^  or  Mecbanical 
Engineering.  In  each  diyision^  the  special  instruction  occupies  two 
years;  and  is  preceded^  as  in  the  other  departments,  by  a  prepara- 
tory course  of  one  year.  These  professional  courses  comprise  both 
theoretical  studies  and  practical  exercises  in  field  operations  and  in 
drawing.  They  are  designed,  at  the  same  timc^  to  furnish  the  requisite 
knowledge  of  the  theory  and  practice,  and  to  give  a-good  degree  of 
&cility  in  the  nse  of  instruments,  in  the  field  and  in  all  graphical 
processes. 

The  coarse  of  Civil  Engineering^  including  the  mathematical  studies 
of  the  first,  or  preparatory  year,  comprises  the  following  general  de- 
partments of  study. 

(1.)  The  Higher  Mathematics^  consisting  of  the  following  special 
rtndies  and  exercises  :  Spherical  Trigonometry ;  Analytical  Geometry, 
of  lines,  and  the  diflferent  classes  of  surfaces :  the  Diflferential  and  Inte- 
gral Calculus,  with  applications  to  the  solution  of  geometrical  and 
mechanical  problems ;  Descriptive  Geometry,  and  coordinate  branches 
of  study — embracing  the  mathematical  theory  of  Geometrical  Drawing 
in  its  various  branches,  and  the  solution' of  graphical  problems  of  three 
dimensions,  illustrated  by  geometrical  models;  Surveying  under  the 
several  heads  of  Compass  and  Chain  Surveying,  Theodolite  Surveying, 
Levelling,  Survey  of  Harbors  and  Rivers,  Topographical  Surveying,  and 
Geodesy. 

The  coarse  of  field  operations  includes  the  adjustment  of  surveying 
instnimenta,  and  is  sufficiently  extensive  to  secure  facility  in  the  nse  of 
alljthe  instruments,  as  well  as  a  practical  knowledge  of  the  different 
branches  of  Surveying.  It  is  accompanied  by  practical  exercises  in 
the  nse  of  scales  and  protractors ;  and  in  the  making  of  plots,  charts, 
tnd  topographical  drawings,  from  the  results  of  the  survey  of  fields^ 
Wbor,  inequalities  of  surface  of  ground,  4&c. 

(3.)  An  extended  course  of  Drawing^  comprising  the  drawing  of 
I^Iaos  and  Elevations ;  Shading  and  Tinting ;  Linear  Perspective ;  Free 
Hand  Drawing;  Sketching  from  models  and  from  nature;  Isometrical, 
Topographical,  Mechanical,  Architectural,  and  Structural  Drawing.  The 
zeroises  in  drawing  are  illustrated  by  models — topographical,  archi- 
twstoial,  Ac 
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(3.)  Theoretical  Mechaniee;  and  Meehanici  applied  to  Engimering. 
The  Applied  lif  echaDics  inclndes  the  dimensioDs  and  stability  of  Betaiii- 
ing  Walls ;  the  complete  theory  of  Arches,  with  detailed  calculations  of 
proportions  required  for  stability;  the  theory  of  Framings  of  wood 
and  iron;  Work  done  by  animal  agents,  operating  either  directly, 
or  by  aid  of  machines ;  working  condition  and  efficiency  of  Machines ; 
measurement  of  power  exerted,  or  work  done,  by  means  of  Dynam- 
ometers; collection,  leading,  and  utilization  of  Water  as  a  prime- 
mover;  construction  and  theory  of  the  diflferent  forms  of  vertical 
Water  Wheels,  and  of  Turbines ;  supply  of  water  in  Conduit-pipes ; 
Pumps;  Hydraulic  Engines;  construction  and  theory  of  the  Steam 
Engine,  illustrated  by  sectional  and  working  models,  and  drawings; 
Principles  of  Mechanism,  &c. 

(4.)  Field  Engineering^  which  embraces  a  course  of  exercises  in 
laying  out  curves,  running  lines,  traverses,  &c.,  with  the  transit  and 
chain ;  surveys  with  transit  and  level  preparatory  to  the  location  of  a 
road ;  establishing  the  grade,  and  making  the  requisite  calculations  of 
excavation  and  embankment;  staking  out  the  road,  and  setting  the 
slope-stakes  preparatory  to  construction. 

(6.)  Civil  Engineering  proper,  or  the  Science  of  Construction, — The 
principal  topics  embraced  under  this  general  designation  are,  the  prop- 
erties of  Building  Materials,  and  their  preparation  for  use ;  Strength 
and  Stiffness  of  Building  Materials,  and  of  Framings;  establishment  of 
Foundations  of  Masonry;  Construction  of  Masonry,  in  walls,  arches, 
and  bridges;  Framing  of  roof-trusses,  centres,  and  bridge-trusses,  in 
wood  and  iron ;  detail  of  the  construction  of  Bridges,  Roads,  Rail- 
ways, and  Canals ;  Equipment  and  Operation  of  Railroads ;  Navigation 
of  Canals ;  mathematical  and  mechanical  principles  of  Bridge  Construc- 
tion, with  detailed  calculations  of  the  proportions  of  parts,  requisite  for 
stability ;  Stone  Cutting,  with  graphical  problems  furnished  by  models 
of  arches,  staircases,  d?c.  The  laws  of  the  strength  and  stiffness  of 
beams  and  trusses  are  theoretically  investigated,  and  the  calculated 
strains  and  deflections  are  experimentally  tested,  by  means  of  an  appa- 
ratus contrived  for  the  purpose. 

(9.)  Ajetronomy^  by  text-book  instruction  and  lectures ;  Astronomical 
Problems. 

(7.)  Phyeicty  by  text-book  and  lectures. 

(8t)  Lectures  on  Geology,  and  on  the  Chemistry  of  Building  Materials. 

(9.)  The  French  and  German  Languages. 

The  Btttdent  jn  the  department  of  Engineering  who,  on  the  comple- 
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txm  of  ibis  c<mrse,  has  taken  the  degree  of  Bachelor  of  Philosophy,  has 
the  oppoitanity  of  punaing  a  Higher  Coune,  designed  to  give  a  special 
truning,  preparatory  to  professional  practice.  This  includes,  together 
with  higher  theoretical  studies,  Practical  Astronomy,  with  exercises  in 
astronomical  observations  with  the  Transit  Instmmcnt,  Meridian  Circle, 
Zenith  Telescope,  and  Sextant;  and  a  course  of  exercises  in  the 
designing  of  structures.  At  the  completion  of  this  higher  course  the 
degree  of  Civil  Engineer  is  conferred  upon  examination,  and  upon 
mfficient  evidence  being  given  of  the  ability  of  the  student  to  design 
important  structures,  and  make  the  requbite  drawings,  calculations  and 
estimates. 

The  department  is  provided  with  a  set  of  instruments  for  Surveying 
and  Field  Engineering;  a  large  collection  of  models  of  geometrical 
surfaces,  including  warped  surfaces,  and  in  illustration  of  the  intersec- 
tion of  surfaces;  models  in  illustration  of  problems  in  Descriptive 
geometry;  a  set  of  models  of  arches  of  various  forms;  a  large  collec- 
tion of  topographical  models;  also  various  constructional  and  architect 
taral  models,  including  models  of  the  different  orders  of  architecture, 
Ac. ;  also  a  suit  of  apparatus  for  experimenting  on  the  strength  and 
stiffness  of  beams  and  trusses. 

The  astronomical  instruments  are,  a  forty-inch  Meridian  Circle,  with 
five-foot  telescope  and  four  reading  microscopes;  an  Equatorial  Telescope 
of  nine  inches  aperture  and  eleven  feet  focal  length,  with  clock-motion, 
^c,  by  the  celebrated  makers  Alvan  Clark  &  Sons ;  a  five-foot  Tele- 
scope of  four  and  two-thirds  inches  aperture,  the  object-glass  by  the 
•ame  makers ;  a  three-foot  Transit  Instrument,  adapted  to  be  used  also  as 
a  Zenith  Telescope ;  and  a  Pistor  &  Martins'  Patent  Sextant ; — a  collec- 
tion affording  rare  focilities  for  training  students  in  Practical  Astronomy. 

The  Course  of  Industrial  Mechanics  and  Mechanical  Engineering  is 
identical  with  that  of  Civil  Engineering  in  the  several  studies  enumera^ 
ted  above  under  the  first,  second,  third,  seventh,  and  ninth  heads,  with 
the  exception  of  the  higher  Surveying  and  Topographical  Drawing. 
It  embraces,  in  addition,  Analytical  Mechanics,  fuller  instruction  in 
Mechanical  Drawing  and  in  the  Theory  and  Construction  of  Machines, 
Mill  work,  Tisits  to  machine  shops  and  manufactories,  with  reports  of 
Machines  and  Engines,  Designs  of  Machines,  and  practice  in  use  of 
tools  and  in  the  construction  of  Machinery. 

There  is  no  shop  connected  with  the  School,  but,  for  those  who  wish 
%  piacUce  can  be  had,  to  whatever  extent  may  be  desirable,  in  sQioe 
of  the  eztenu?e  machine  »hop§  of  the  city. 
4   - 
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The  Mecbanical  Cabinet,  but  just  commenced,  includea,  among  other 
apparatus,  several  valuable  models  of  steam  engines,  presented  by  their 
owners  or  builders.  It  is  intended  to  embrace  ultimately  a  full  collec- 
tion of  such  machines  and  models  as  shall  best  illustrate  mechanical 
principles,  and  exhibit  the  present  state  of  the  mechanic  arts.  Invent- 
ors and  machinists  will  confer  a  favor  on  students  in  mechanism  bj 
depositing  here  models  and  drawings  of  machines  or  parts  of  machinea. 


IV.  COUBSE  nr  MXNIHG  AHD  irETAILXrBGT. 

Although  this  section  of  the  school  has  been  but  recently  organized, 
instruction  preparatory  to  mining  and  metallurgical  pursuits  has  been 
given  in  the  school  since  1857.  The  Freshman  year  is  the  same  as  in 
the  other  courses.  See  page  21.  The  Junior  year  is  devoted  to  spe- 
cial subjects  included  under  Engineering  and  Mechanics,  to  Geology, 
Mineralogy,  and  the  French  and  German  languages.  The  Senior  year 
is  occupied  with  Mining  and  Metallurgy,  and  laboratory  practice  in 
Chemical  Analysis,  including  Assaying,  the  determination  of  the  char- 
acter and  value  of  ores  and  furnace  products,  and  the  discrimination  of 
minerals.  Drawing  is  continued  through  both  years.  The  lectures  on 
Mining  will  discuss  in  detail  known  facts  in  regard  to  Ore  Deposits — 
itrata,  beds^  veins  or  lodes,  stockworks  and  other  irregular  masses  ;  Dis* 
loeations— faults,  and  other  irregularities  ;  Methods  of  search  ;  Boring 
of  different  kinds  with  the  various  apparatus;  Tools  used  in  various 
kinds  of  mining  and  in  different  countries  ;  Blasting  ;  Sinking  of  shafts  ; 
Driving  of  Levels  and  Galleries ;  Timbering,  Masonry  and  Tubbing 
for  securing  underground  openings ;  Exploitation,  or  the  opening  out  of 
mines  and  the  working  away  of  veins  and  strata  ;  Transportation  under* 
ground  ;  Winding  or  raising  tite  minerals  to  the  surface,  and  machinery 
rnnd  apparatus  ;  Pumps  and  Pumping  Engines  ;  Ventilation,  its  princi* 
pies  and  practice,  natural  and  artificial,  by  furnace  and  machines ; 
Lighting — safety  lamps  ;  Mechanical  Preparation  of  Ores,  etc. 

The  lectures  on  Metallurgy  will  be  divided  into :  (1.)  General  Metal- 
lurgy, including  the  physical  and  chemical  properties  of  the  metals  and 
their  ores,  and  of  slags  and  other  furnace  products,  the  different  meth- 
ods used  in  both  the  dry  and  wet  way  in  the  extraction  of  metals ;  the 
character  and  effect  of  the  different  kinds  of  fuel ;  the  materials  era- 
ployed  in  the  construction  of  furnaces,  crucibles,  etc. ;  the  details  in 
regard  to  different  forms  of  furnaces,  blast,  etc.  Under  (2.)  Special 
J^At//§tr^,  each  metal  will  be  considered  by  itself,  its  physical  and 
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chemical  cha]*acten  given  id  detail,  with  the  characteristics  of  its  ores, 
the  methods  for  their  assay,  and  the  metallargical  processes  employed 
for  the  extraction  of  the  metal  or  metallic  compound. 

The  mining  and  metallurgical  department  is  supplied  with  models 
and  diagrams  of  machinery,  furnaces,  etc,  and  the  metallurgical  cabi- 
net contains  a  large  collection  of  specimens  of  vein-stones,  and  exten- 
sive suites  of  ores  and  furnace  products,  illustrative  of  the  min^  and 
smelting  works  of  our  own  country  and  of  Europe. 

Id  extension  of  the  present  course  it  is  proposed  to  add  at  least  one 
year  for  a  higher  course,  analogous  to  the  higher  course  in  Civil  Engi- 
neering ;  this  will  include  four  to  six  months  practice  in  the  field  in  the 
study  of  mines  and  smelting  works,  to  be  followed  by  special  Engineer- 
ilig  or  Chemical  studies  as  applied  to  Mining  and  Metallurgy. 

Freilmiaii  Tear.    (See  page  21.) 
Junior  Tear. 

FIRST   TERM. 

Frmeh  and  Germann^{^^  Select  Course.)  i/o^Aema/ie*— Descriptive  Oeometrj 
(Cfanrefa'i).  Analytical  Qeometry  of  Three  DimcDslons.  Meekanie* — Peek's  £!•• 
■leota.    Otoiogy — Daoa.    Dramng, 

filCOND  TERM. 
Frwnek  and  German — (See  Select  Ck>urse.)  Jfatkematiet — Davies*s  Shades,  Shad* 
owi,  ami  linear  Perspective.  Jfeehanie9-^Peck*8  Elements  (continued).  Princi- 
f»lcs  of  Mechanism.  Theory  of  Steam  Engines.  Civil  Engineering — Strength  of 
liatcrials.  Stability  of  Arches.  Stone  Cutting,  with  graphical  problems.  Geology 
"->Daiia  (oootiDued). 

THIRD   TERM. 
/^N^A^See  Select  Coarse.)    Mathemaiice — Isometrical  Projection.    Mechanic* 
'^Mecfaanics  applied  to  Engineering.    Surveying — Higher  and  Topographical  Sur- 
veying.   Dnnotn^— Topographical 

Senior  Tear. 

FIRST   TERM. 

Jtfmii^>-Lecture8.  General  if«<a//ur^— Lectures.  General  CA#m»#<ry— Mil- 
ler: Voo-MiBtalljc  Elements.  Recitations  and  Academical  Lectures.  Chemical 
'ise/ynt— Fnesesius.  Recitations  and  Lectures.  LabortUory  Fractie* — Qualitative 
Analysis.    Fren£h^{See  Select  Course.)    Dravtn^— Architectural  and  Mechanical 

SECOND   TERM. 

JViMN^-^Lectores.    Special  Metallurgy^Leciurea.    General  (7*€mtrtry— Miller, 
Chemistry  of  Metals.    Recitations  and  Lectures.    Laboratory  Proc/tct— Qualitap 
tive  Aaalysb  (cootioaed).    Use  of  Blowpipe.    QuantiUtive  Analysis  (commenced), 
Assiqrnf.    JMsfjr-Leciiirm    JhemA-^(8^  SeleU  Coune).    DrowitiS— ^Cfi% 
tesd> 
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THIBD   TXRM. 

Miniralogy—jyttntL    Lectaret  tod  Practical  Ezercitea.     Laboratory  PratUco^^ 
i)aantiUtiTe  Analysis  (coDtinued).    Asaajing.    iVosotn^— Designs  of  Structures 


V.  COUBSE  DT  AGRICTrLTTrBE. 

Th8  recent  foanding  of  the  Norton  Professorship  of  Agricnlture,  and 
of  Professorships  of  Botany  and  Zoology,  has  led  to  the  oi^nization 
of  a  more  extended  and  systematic  course  of  Agricultural  instruction. 

This  course  is  intended  to  prepare  the  student  for  the  successful  man- 
agement of  a  farm  by  putting  him  in  possession  of  a  knowledge  of  the 
roost  approved  methods  of  culture  at  present  employed,  and  by  explain- 
ing, so  far  as  the  state  of  learning  admits,  the  reasons  for  these  methoda. 

It  is  not  expected  to  give  a  young  man  that  familiarity  with  the  me- 
chanical operations  of  husbandry  or  that  businesB  capacity  which  are 
essential  to  the  good  farmer.  These  can  only  be  acquired  by  assuming 
or  sharing  the  care  of  a  farm. 

The  course  is  in  consequence  adapted  to  those  who  are  already  fit* 
miliar  with  rural  affairs.  Those  who  are  practically  ignorant  of  the 
varied  details  of  farm  practice  can  scarcely  learn  them  thoroughly  in 
en  agricultural  school,  nor  can  they  profit  fully  by  the  lessons  proper  to 
each  an  institution. 

The  main  features  of  the  course  are,  in  addition  to  the  mathematical 
end  general  studies  of  the  first  year,  extended  inatruction  by  lecture  in 
the  Theory  and  Practice  of  Agriculture  in  all  its  branches ;  instruction 
in  the  French  and  German  languages,  in  the  accessory  sciences,  Chem* 
istry,  Botany,  Zodlogy,  Geology,  Meteorology,  and  training  in  free-hand 
Drawing  and  experimental  Chemistry. 

PBOGRAHKS  OF  BTUDISS. 

Frettaman  Tear.    (8ee  pags  %\.) 

Junior  Year. 

Agrieyltural  CkemUtry  and  Physioloffy-'-SUuctme  and  Physiology  of  PUdIs; 
^  Water,  Atmosphere,  aod  Soil  in  their  relations  to  Vegetable  Production ;  Improve- 
nent  of  the  Soil  by  Chemical  and  Mechanical  means.  Domestic  Animals:  ths 
chemical  relations  of  their  Food.  Digestion,  Respiration,  Assimilation,  and  Ezcre- 
iioo ;  Milkt  Batter,  CSieese,  Fletk,  and  Wool  as  Agricultnral  products.  Lecturer 
SirperimetUal  and  Analytical  CAMtM^ry—Laboratory  practice.  Meteoroloyy^Ajm' 
deniical  Lectarea.  FhytimU  Oeoyraphy^hK^mm.  Zomcyy-^hednrta.  Jhxmtny 
^•^FroB-hMod  jiractiosu  Frmuk  amd  (?<nBa»^-fiaDtimied.  JEEesuriiofi*— Botaokd* 
ZafilogieBl,  etc 
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Senior  Tear. 

AgrieuUure'^'rht  staple  crops  of  the  Hoited  States,  their  rarieties,  cuItiyatioD, 
management,  aod  preparatioo  for  market.  The  Care,  Breeding  and  Raiaiog  of  Do- 
mestic Animals.  Lectures  and  Recitatioos.  Exptrimenlal  Chemitiry — Laboratorj 
practice.  AgrieuUural  Zoo/o^~Natural  History  of  Domestic  Animals ;  Insects 
useful  and  injurious  to  Vegetatioo.  Lectures,  ffitman  Anatomy  and  Phytiology 
— Lectures,  ^so/oj^y-^  Lectures  and  Recitations.  Bitral  Economy,  both  American 
aad  foreign.  Lectmrea.  F^rmeh  amd  O^srmaiip-coDtinued.  jKecurMofit— Botamoal* 
Zoological,  etc 

Opportunities  are  offered  for  more  special  attention  to  Horticnltare, 
Forestry,  or  to  any  of  the  sciences  taught  in  the  course,  in  their  appli* 
cation  to  particular  departments  of  Agriculture.  Many  important 
topics  in  Agricultural  practice  not  mentioned  in  the  above  brief  pro- 
gramme— for  example,  the  selection  and  care  of  implements;  farm 
buildings ;  fencing ;  plan  of  work  for  the  year  as  adapted  to  the  season, 
kc ;  methods  of  conducting  farm  experiments,  &c.,  &c. — will  also  be 
suitably  discussed. 

Excursions  in  the  neighborhood,  and  occasionally  to  a  distance,  under 
direction  of  the  Professors,  will  teach  the  modes  of  observing  natural 
objects, specially  plants  and  insects  useful  and  injurious  in  Agriculture, 
and  will  furnish  illustrations  of  live  stock,  of  farm  buildings,  of  orchards, 
market  gardens,  use  of  implements,  &c. 

A  museum  of  soils,  fertilizers,  agricultural  products,  and  useful  and 
bjurious  insects,  and  numerous  diagrams  for  illustration,  are  provided, 
and  students  have  access  to  the  collections  in  the  various  departments 
of  science,  with  which  the  College  is  provided. 

A  shorter  course  is  open  to  maturer  persons  who  wish  to  devote  a 
limited  time  to  a  selection  of  the  more  practical  topics.  For  admis- 
lion  to  this  course  no  examination  is  required ;  but  testimonials  of  good 
diaracter  and  ability  to  profit  by  the  instruction  must  be  presented. 

Shorter  Courae  in  Agriculture. 

For  this  course  the  instruction  is  so  arranged  that  the  more  import- 
tot  topics,  viz:  Practical  Agriculture,  Agricultural  Chemistry  and 
Physiology,  Agricultural  Zoology,  Physical  Geography,  Forestry,  Ac, 
are  discussed  during  the  fall  and  winter  terms  of  each  year  (September 
to  April,  with  vacation  of  two  weeks  at  the  holidays).  Those  who 
desire  can  thus  attend,  during  seven  months  of  the  year,  such  a  selec- 
tion of  the  most  useful  exercises  from  the  studies  of  the  Foil  Coarse  as 
will  ocenpy  Aeir  time  profitabi/. 
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71.  COTJSSE  nr  vatubal  histobt  ahd  geoloot. 

Professor  Dana's  lectures  in  Geology  ba?e  always  been  open  to  the 
students  of  the  Scientific  School,  and  of  Isie  years  he  has  personally 
beard  their  recitations  in  this  study.  In  1864,  separate  Professorships 
of  Zoology  and  Botany  were  established,  and  in  consequence  of  the  in- 
creasing demand  for  special  instruction  in  these  departments  of  science, 
a  new  section  of  the  school  has  been  determined  on. 

The  instruction  in  Geology  continues  as  heretofore.  The  instruction 
in  Zodlogy  includes, 

IHrst — Courses  of  Lectures  during  the  second  and  third  terms  of 
the  Junior  year,  on  Structural  and  Systematic  Zoology ;  and  during  the 
first  term  of  the  Senior  year,  on  general  and  applied  Entomology  and 
other  special  subjects. 

Second  ^Direct  practical  instruction  to  special  zodlogical  and  geolog- 
ical students,  in  the  Zodlogical  Laboratory,  where  they  are  taught  to 
prepare  and  arrange  collections  of  various  animals,  and,  by  making  crit- 
ical identifications,  to  become  acquainted  with  scientific  literature,  and 
to  make  dissections  in  studying  comparative  anatomy  and  embryology. 
They  are  also,  when  sufficiently  advanced,  encouraged  to  make  original 
investigations.  For  these  purposes,  specimens,  both  recent  and  fossil, 
belonging  to  the  College  Museum,  are  made  use  of  as  may  be  required. 

Third — Zoological  Excursions  in  connection  with  the  lectures  are 
instituted  during  the  warmer  months,  to  afford  the  students  opportuni- 
ties to  collect  and  observe  the  habits  of  both  land  and  marine  animals, 
including  those  that  live  only  in  deep  water,  and  are  obtained  by  dredg- 
ing. By  these  excursions  several  thousand  specimens  were  added  to 
the  College  Museum  last  year. 

In  the  temporary  absence  of  the  Professor  of  Botany,  the  simple 
general  announcement  is  made,  that  facilities  are  afforded  for  the  gen- 
eral or  special  study  of  Botany.  Two  extensive  herbaria,  besides  micro* 
scopes  and  other  instruments  of  research,  are  in  the  possession  of  the 
professors  in  this  department,  which  are  accessible  to  such  students. 
The  Flora  of  the  region  is  rich,  embracing  both  land  and  marine  plantSi 
and  frequent  excursions  are  made  during  the  summer  under  the  direc* 
tion  of  the  instructors. 

Regular  students  in  this  section  are  required,  as  in  the  others,  to 
complete  the  studies  of  the  Freshman  year,  and  in  addition  they  should 
bave  a  knowledge  of  Latin  and  Greek. 
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FBOGItAKKE    OF    STUDIES. 

Freflmiaii  Tear  (tee  ptge  21.) 

Junior  Year. 

riRST  TBRlf. 

Zodlofff^Dnilj  Laboratory  inttmctioo ;  Zoological  Ezeandoiia.  CI«mMlry— Aca- 
demical Bictoraa.    Frtneh — Faaqaelle**  Course.     G'ermaft— Salactiona. 

BBOOKD  TIRlf. 
ZoSlogy  and  PaUontoloff^^Lahoniorj  Praetice,  Lectnrea.    Phfiical  Geoffrth 
^y— Lectures  and  Becitatiotis.      C%<mtJfiy— Laboratory  Practice.     iVsncA  and 
Otrwtan    coutinued. 

THIRD   TERM. 
ZoSlogy  and  PaUontoloffy—lshonLiorj  Practice,  Lectures,  Excurtioos  (laud  and 
BMuioe).     Botanf — Preparatioo  of  Herbarium,  Ezcursioos.     Mineralogy — Dana, 
Leeturet  and  Practical  Exercises.    French  or  Germant  continued.    Drawing — Free 
Hand  Practice. 

Senior  Year. 

FIRST  TERM. 

ZoSiogg  and  Paleontologg^lAhoniorj  Practice,  Lectures,  Ezcnrtioiis.  Geology 
—Dana's  Manual,  Excursions.  Meteorology — Academical  Lectures.  French  or 
(7«nR«M^-8elections. 

SECOND   TERM. 

ZoSlagy  and  Pa^ionlo/d^y— continued.  6Wo^— Dana,  Redtatlont  and  Leetorsa. 
AmUmy  and  Phyeiology — Academical  Lectures.    French  or  German — Selections. 

THIRD   TERM. 

ZoOlcgy  and  Paleontology — continued,  "with  Excursions.     Photography — Prac- 
tical Instroctioa.     Preparation  of  Theeis,     Fxaminatione  in  the  studies  of  the 
French  and  &«rmaii— continued. 


He  Zoological  and  Paleontological  collections  in  the  College  Museam 
vt  already  qoite  extensive,  althongh  but  partially  arranged  for  want  of 
room,  and  they  are  rapidly  increasing.  The  growth  of  the  museum 
would  be  still  more  rapid  were  ample  means  available  to  pay  the  ex- 
penses of  their  proper  preservation.  At  present  we  must  depend  largely 
upon  the  liberality  of  individuals  for  aid  in  this  respect,  as  well  as  for 
donations  of  specimens. 

A  large  amount  of  time  is  constantly  required  to  scientifically  arrange 
and  care  for  the  collections  now  on  hund  and  those  constantly  arriving 
tkroDgh  the  system  of  exchanges  already  instituted  and  donations  from 
friends  of  the  College.  In  this  work,  the  extent  of  which  can  be  but 
psrtially  inferred  from  the  somber  of  specimens  received  d\Lm(^  \I^^ 
i 
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past  eighteen  months  amounting  to  over  100,000,  Mr.  F.  H.  Bradlxt 
and  Mr.  S.  I.  Smith,  students  in  this  department,  have  rendered  very 
important  assistance,  besides  making  extensive  collections  themselves. 
Mr.  Bradley  has  been  absent  upon  three  extended  collecting  tours, — 
one  to  Western  New  York  in  1864,  and  another  to  the  Mississippi 
Tallej  in  1866,  to  collect  fossils.  At  the  present  time  he  is  collecting 
marine  animals,  &c,  at  Panama.  The  expenses  of  these  collections  have 
been  paid  by  generous  friends  of  Science.  Mr.  Smith  has  made  very 
large  collections  of  beautifully  prepared  insects  during  the  two  summers 
past,  which  he  is  now  scientifically  arranging  for  the  museum. 


Vn.   SELECT  COITRSK 

The  select  course,  as  its  designation  indicates,  includes  a  selection 
from  the  other  courses  of  study,  and  also  such  special  instruction  as 
will  tend  to  furnish  a  good  degree  of  intellectual  training  and  prepare 
the  scholar  for  higher  studies  or  for  the  active  duties  of  life.  Although 
the  instruction  is  chiefly  scientific  and  mathematical,  yet  linguistic  and 
philosophical  studies  receive  a  considerable  share  of  attention.  It  is 
designed  to  make  this  course  a  valuable  means  of  preparation  for 
advanced  scientific  studies,  and  it  is  hoped  that  especially  the  younger 
students  who  may  avail  themselves  of  its  advantages  will  do  so  with 
the  intention  of  going  forward  to  pursue  still  higher  branches  of 
learning.  Students  who  enter  upon  the  other  sections  of  the  school 
having  that  acquaintance  with  French  and  German,  that  skill  in  mathe- 
matics, and  that  introductory  knowledge  of  the  natural  sciences,  which 
the  select  course  oflfers,  will  pursue  their  special  professional  studies 
with  peculiar  advantages. 

The  students  in  this  section  have  access  to  the  lectures  of  President 
WooLSXT  and  other  instructors  in  the  academical  department. 

PBOGRAMMS  OF  STUDIES. 

Frestaman  Tear  (see  page  21.) 

Junior  Tear. 

riBST  TSRM. 
i/fcAoniei— Peck's  Elemente.    JVtttory— Weber'i  Outlinee,  with  ooeMional  no  of 
'  Gibbon,  Hame,  Robertion,  etc     Agricultural  Chemistry,     (7#rmaf»— SeleotkNos. 
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8KC0ND   TERM. 

^jfroiuMiy— Norton's  Afttronomy,  with  practical  problemi.  Agr%c%dtural  Chem- 
ittry.  Lectures.  Phyncal  Oeoffraphy^LeciureB  and  Recitations.  Zoo/o^— Lee- 
tores.  ITa/ory— Weber^s  Outlines,  etc  Oerman — Selections.  French — Fasquelle, 
Sdeetioiis  from  Classic  Authors. 

THIRD   TERM. 

Boteny— Preparation  of  Herbarium  (continued).  Zoology — Ezcursions  and  Lee- 
tatm,  JUneraioffy-DtitUk.  Xt/erafurs— Critical  study  of  classical  English  authors, 
Drmeing — Free  Hand,  and  Architectural.    i^VmcA— Selections. 

Senior  Year. 

Lahooaoe. — French  or  German,  continued.  Lectures  on  Language  and  Linguistic 
Ethnology.     Compositions. 

Natokal  Sciknck. — Botany  and  Zoology,  continued.  Geology — Recitations  and 
Lectures.  J/4?/«oro/o^y— Lectures.  Human  Anatomy  and  Phytiology — Lectures. 
Aftronmny — Lectures. 

pBUoeoPBT  AMD  UisTOET. — Lccturos  sud  recitations,  in  Hittory  and  FolUical 
Philosophy,  International  Law,  Political  Economy,  Ethict,  and  Metaphynet, 

Kiamination  for  the  degree.    Preparation  of  a  graduating  thesis. 


Prizes. 

A  sum  of  money  has  been  placed  in  the  hands  of  the  officers  of  the 
icbool  by  the  Berzelius  Trust  Association,  to  be  bestowed  in  prizes 
within  the  next  two  years  for  the  best  essays  on  scientific  themes  pre- 
lented  to  the  Faculty.  Two  prizes  will  be  annually  awarded — the  first, 
tSO  in  gold;  and  the  second,  $20  in  gold.  Professor  Silliman  has 
Hkewise  ofifered  an  annual  gift  of  $100  in  gold,  for  three  years,  to  be 
swarded  for  the  best  chemical  researches. 


Terms  and  Vaoatlens. 

The  CoUege  Commencement  is  held  on  the  last  Thursday  in  July  of 
each  year.  The  first  term  begins  seven  weeks  from  the  day  before 
Commencement  and  continues  fourteen  weeks ;  the  second  begins  on 
the  first  Wednesday  in  January  and  continues  fourteen  weeks;  th» 
ftird,  of  twelve  weeks,  begins  on  the  first  Wednesday  in  May  and 
cootinnes  till  Commencement.  The  intervening  periods,  of  seven, 
two,  and  three,  or,  as  the  case  may  be,  four  weeks,  are  assigned  for 
vacations. 

5 
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APPOINTMENT  OP  STATE  STUDENTS. 


Announcement  of  the  Appointing  Board. 

I.  By  appropriating  to  the  SheflSeld  Scientific  School  of  Yale  College 
die  income  of  certain  funds  derived  from  the  sale  of  United  States 
lands,  the  State  of  Connecticut  has  provided  for  the  gratuitous  instruc- 
tion of  a  number  of  pupils  in  the  various  departments  of  the  schooL 

II.  The  persons  to  receive  this  free  tuition  are  to  be  selected  from 
the  candidates  who  offer  themselves,  by  an  Appointing  Board,  consist- 
ing of  the  Governor,  the  Lieut-Governor,  the  three  senior  Senators,  the 
Secretary  of  the  State  Board  of  Education,  and  the  Secretary  of  the 
Sheffield  Scientific  School. 

III.  This  privilege  of  free  instruction  must  be  assigned  in  accordance 
with  the  following  principles,  viz : 

1.  The  candidates  for  appointment  must  be  citizens  of  this  State. 

2.  Preference  will  be  given  to  such  as  are  "  fitting  themselres  for 
agricultural  and  mechanical  or  manufacturing  occupations,  who  are  or 
shall  become  orphans  through  the  death  of  a  parent  in  the  naval  or 
military  service  of  the  United  States,  and  next  to  them  such  as  are 
most  in  need  of  pecuniary  assistance." 

3.  The  appointments  must  bo  distributed  as  far  as  practicable  among 
the  several  Counties  of  the  State  in  proportion  to  their  population. 

IV.  Candidates  nominated  by  the  Appointing  Board  are  to  be  ad- 
mitted to  the  school  *^  upon  the  same  terms  and  are  to  be  subject  to  the 
same  rules  and  discipline  as  the  other  pupils  of  the  school,  with  the 
single  exception  that  they  shall  not  pay  anything  for  their  instruction." 

V.  The  Appointing  Board  will  meet  in  New  Haven  on  Tuesday,  Joly 
24th,  and  also  on  Wednesday,  September  12th,  1866.  Persons  desiring 
to  avail  themselves  of  the  bounty  of  the  State  may  apply,  in  writings 
previous  to  the  meeting  of  the  Board,  to  the  Secretary,  who  will  furnish. 
A  printed  form  of  application,  to  be  filled  up  by  each  candidate,  and  wilL 
present  all  applications  to  the  Board  for  their  decision. 

GEO.  J.  BRUSH, 
Secretary  of  the  Appointing  Bomrd, 


OFFICEBS. 
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OFFICERS  OF  THE  SCHOOL. 


Corporation^ 
THE  PRESIDENT  AND  FELLOWS  OP  YALE  COLLEGE. 

Yititon  OB  the  part  of  the  State  of  Connectieott 

THS   GOYSBXOR,    THE  LIEUTEXANT-GOYERNOR,   TUE    THESE  SENIOR 

SEXATOSSy  AND  THE   SECRETARY   OF  THE   STATE   BOABD 

OP   EDUCATION. 


President,* 

R«T.  THEODORE  D.  WOOLSEY,  DD.,  LL.D. 


FrofeMom, 


WILLIAM  A  NORTON,  M.A., 
JA3iES  D.  DANA,  LL.D., 
BENJAMIN  8ILLIMAN,  M.D., 
Bi7.  CHESTER  S.  LYMAN,  M.  A, 
WILLIAM  D.  WHITNEY,  PH.D., 
GEORGE  J.  BRUSH,  M.A, 
DANIEL  C.  OILMAN,  M.A, 
SAMUEL  W.  JOHNSON.  M.A, 
WILLIAM  H.  BREWER,  MA, 
ALFRED  P.  ROCKWELL,  M.A, 
DANIEL  C.  EATON,  MA, 
ADDISON  E  YERRILL,  B.S., 


ClvU  Efigineering  and  Mathematiet, 

Geology  and  Mirieralogy, 

Oeneral  and  Applied  ChemUtry, 

Industrial  Meehaniet  and  FkytSet, 

Modem  Languages 

Mineralogy  and  MetaUurgy, 

Fhytical  Qeograpky, 

Analytical  and  AgrieuUwral  ChimUtry, 

AgricuUure, 

Mining, 

Botany. 

Zoology. 


iBftmctorSf 


MARK  BAILEY,  M.A, 
LOUIS  BAIL, 
PETER  COLLIER,  M.A, 
JOHN  AVERY,  MA, 
JAMES  B.  STONE,  PH.B., 
BEVERLY  S.  BURTON,  Ph.B., 
FREDERICK  F.  THOMAS,  Ph.B., 
JOHN  J.  MATTHIAS,  M.A, 


JEloeution. 

Drawing  and  Detigning, 

Chemistry, 

PhyticSy  etc. 

MathematicM, 

Chemittry, 


*  The  President  snd  Professors  constitute  the  Goyeming  Board  of  tht  ^diOoV 


86 


SHEFFISLD  SCIKNTinC  SCHOOL. 


STUDENTS-1865-6. 


Wellington  Miles  Andrew, 
Leonard  Strong  Austin, 
Henry  Norris  Baker, 
George  Franklin  Bailey, 
George  William  Baird,  b.a, 
Samuel  Atkins  Barbour, 
Volney  Giles  Barbour, 
Charles  Yale  Beach, 
Frederick  C.  Beach, 
John  Kennedy  Beeson, 
James  DeTrafford  Blackstone, 
Frank  Howe  Bradley,  b.a, 
Eugene  S.  Bristol, 
Beverly  S.  Burton,  ph.bl 
Alfred  Caldwell, 
Benjamin  Dutton  Candee, 
Curtis  Chapman, 
James  W.  Chapman, 
Samuel  Hosmer  Chittenden, 
Albert  Gardiner  Clark, 
Frederick  William  Clarke, 
George  Douglas  Coit, 
Peter  Collier,  M.iu 
Robert  L.  Crooke, 
John  Morrison  Davis, 
Charles  Richards  Dodge, 
William  F.  Dow, 
Henry  Marchant  Dudley, 
Adrian  J.  Ebell, 
Barton  Darlington  Evans, 
Lyman  Stewart  Ferry, 
Edward  Forsyth  Finney, 
J^ames  Fowler, 


Orange, 
Stratford. 
Brooklyn^  N.  T. 
Centre  Rutland^  Vt, 
Milford. 
Bristol. 
Bristol. 

Brooklyn^  N,  Y. 
Stratford. 
Uniontown^  Pa^ 
Norwich. 
New  Haven. 
New  Haven. 
Philadelphia^  Pa. 
Honolulu^  Sandwich  JWdg. 
Branfordy 
PeekskiU,  N.  T. 
Castile,  N.  Y. 
Madison. 
Cincinnati^  O. 
San  Pi'anciscOj  Col, 
Norwich. 

ChittenangOy  N.  Y, 
Flatbmh,  N.  Y. 
Alleghany  City,  Pcl 
Washington,  D.  C. 
Detroit,  Mich. 
WhitinsviUe,  Mass, 
Neio  Havej%. 
West  Cheater,  Pa. 
New  Haven. 
St.  Louis,  Mri, 
Westfidd,  Mass. 
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John  Henry  Fowler, 
Charles  Henry  Gauss, 
Charles  Starr  Gardiner, 
Alfred  William  Geist, 
John  H.  Grove, 
Joshua  Comly  Grove, 
Peter  H.  Grove, 
Robert  Michael  Grove, 
Dudley  Chase  Haskell, 
•  George  Wesson  Hawes, 
John  Corey  Hersey, 
Joseph  Courten  Homblower, 
Charles  Henry  Hubbard, 
George  Anson  Jackson, 
Wilford  Linsly, 
Francis  Englesby  Loomis,  b.a« 
James  Joseph  Lucas,  b.a.  ) 
Center  College,  Ky^  ) 
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REPORT  OP  THE  BOARD  OP  VISITORS. 


To  the  General  Assembly  of  the  State  of  Connecticut: 

The  undersigned,  constituting  the  State  Board  of  Yisitr 
ors  of  the  ShefiEield  Scientific  School  of  Yale  College,  and  also, 
with  the  Secretary  of  the  School,  the  Board  for  the  Appoint- 
ment of  State  Students,  respectfully  report  that  they  have  held 
three  regular  meetings  during  the  year  at  New  Haven,  have 
acted  upon  all  the  applications  of  candidates  for  State  Scholar- 
ships submitted  to  them,  and  have  made  a  personal  examination 
of  the  operations  of  the  School.  At  a  meeting  held  February 
14, 1867,  most  of  the  Professors  of  the  School  were  present,  and 
they  laid  before  this  Board  extended  statements  respecting  the 
progress  of  the  several  sections,  and  of  the  general  interests  of 
tihe  institution.  These  statements  will  be  printed  with  this 
report  for  the  information  of  the  Legislature. 

Particular  attention  is  called  to  the  munificence  of  Mr.  Shef- 
field, whose  recents  gifts  it  will  be  seen  have  amounted  to  sixty 
thousand  dollars,  and  whose  entire  donations  to  this  institution 
have  not  been  less  than  one  hundred  and  sixty  thousand  dollars. 
Other  generous  gifts  have  been  bestowed  upon  Yale  College,  in 
the  benefits  of  which  the  Scientific  School  will  share,  and  many 
valuable  donations  have  been  made  to  its  special  collections 
tod  library.  The  rapid  growth  of  the  School,  evinced  by  the 
increasing  ftu^ilities  for  instruction,  and  the  increasing  nwmV^^i 
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of  scholars,  confirms  the  wisdom  of  the  General  Assembly  in 
its  disposition  of  the  National  gift.  While  some  other  States 
have  been  involved  in  tedious  and  embarrassing  delays,  or  have 
failed  to  comply  with  the  conditions  imposed  by  Congress,  Con- 
necticut has  at  once  been  able  to  reap  the  advantages  of  a  well 
organized  School  of  Science.  By  the  wise  combination  of  pub- 
lic and  private  munificence,  and  by  the  harmonious  union  of  a 
new  department  with  a  time-honored  and  conservative  seat  of 
learning,  far  greater  benefits  have  been  secured  to  the  commu- 
nity than  could  have  been  expected  from  any  other  course. 

We  repeat  the  expressions  of  confidence  and  satisfaction 
which  came  from  the  Visitors  of  the  previous  year;  and  we 
commend  this  prosperous  institution  to  the  further  liberality  of 
our  wise  and  wealthy  citizena 

JOSEPH  R.  HAWLEY, 
OLIVER  F.  WINCHESTER, 
JASPER  H.  BOLTON, 
LEMUEL  STOUGHTON, 
H.  LYNDE  HARRISON, 
BIRDSEY  G.  NORTHROP, 

Board  of  Vtsitore. 


STATEMENT 


BBSPBCnNO  THE  PBOOBBSS   OF 


THE  SHEFFIELD  SCIENTIFIC  SCHOOL 


OF   YALE   COLLEGE, 


Iprtamt^  to  %e  S^tstt  ^awch  d  Wuixian, 


At  their  Aaatud  nteetUis,  Febrawrir  14,  186T, 


BT  THB 


GOVERNING  BOABD  AND  FACULTY  OP  THE  mSTITUTION. 


(Sobmdns  '^owcb  d  tj^e  Sj^efiulb  Smnti£c  S^tl^aal 


PExsrDKNT  WOOLSEY. 

Professors  DANA,  NORTON,  LYMAN,  SILLIMAN,  WHITNEY, 
BRUSH,  OILMAN,  JOHNSON,  BREWER,  ROCKWELL,  EATON, 
MARSH,  AifD  VERRILL. 


ANNUAL  STATEMENT  FOR  1866-7. 


The  Sheffield  SaBKTiFic  School,  during  the  twelve  months 
past,  has  not  only  been  the  recipient  of  important  specific  dona- 
tions, but,  in  common  with  all  the  departments  of  the  University 
to  which  it  belongs,  it  has  shared  in  other  more  general  benefac- 
tions. The  year  will  be  memorable  in  the  history  of  Yale  College 
for  the  opening  of  the  Yale  School  of  the  Fine  Arts,  the  endow- 
ment of  the  Peabody  Museum,  and  the  enlargement  of  Sheffield 
Hall.  All  these  establishments  afford  new  evidence  of  the  confi- 
dence which  is  placed  in  the  Corporation  of  Yale  College  as  trust- 
worthy guardians  of  important  interests,  and  give  reason  to  be- 
lieve that  New  Haven  will  be  in  the  future,  as  it  has  been  in  the 
past,  a  favored  seat  of  Literature  and  Science. 

The  group  of  institutions  which  are  associated  under  the  gene- 
ral designation  of  "  Yale  College,"  and  are  bound  together  under 
the  control  of  one  body  of  trustees,  is  now  so  complex,  that  the 
various  members  cannot  rightly  be  regarded  as  isolated  or  distinct. 
They  have  a  community  of  interests  and  aims ;  their  courses  of 
study  are  partially  coincident ;  the  same  instructors  are  connected 
with  different  faculties ;  all  have  a  common  interest  in  the  grow- 
ing collections  of  Books,  of  Apparatus,  of  works  of  Art,  and  of 
ohjects  in  Natural  History ;  and  in  many  other  respects  the  several 
colleges  are  so  linked  together  that  the  growth  and  prosperity  of 
^h  department  is  conducive  to  the  welfare  of  all 

Accordingly,  in  referring  to  the  opportunities  now  afforded  for 

scientific  education,  it  will  be  necessary  to  exhibit  some  of  the 

Advantages  which  accrue  to  the  Scientific  School  from  a  connec- 

1      tioQ  with  the  older  College.    This  is  done  without  any  desire  to 

I      claim  for  the  School  the  reputation  or  credit  which  belongs  to  the 

I      Ilniversity  as  a  whole  or  to  any  other  department.    It  is  simply 

meant  to  exhibit  the  means  of  instruction  which  are  here  at  com- 

&uuid. 
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I.    Hr.  Sheffleld't  conlinned  nmnlflc^nce. 

When  the  last  annual  statement  respecting  the  Sheffield  Scien- 
tific School  was  presented  by  the  Governing  Board  to  the  Visitors 
on  the  part  of  the  State  of  Connecticut,  the  enlargement  and  alter- 
ation of  Sheffield  Hall  were  in  progress,  at  the  expense  of  the 
same  benefactor  who  had  given  us  this  edifice  six  years  before. 
Within  the  past  twelve  months  these  improvements  have  been 
completed. 

Before  referring  to  any  other  topics,  the  officers  of  the  school, 
therefore,  desire  in  this  public  manner  to  acknowledge  with 
gratitude  the  continued  munificence  of  Joseph  E.  Sheffield, 
Esq.,  of  New  Haven.  His  successive  donations  to  this  depart- 
ment of  Yale  College,  amounting  to  more  than  $160,000,  have 
been  so  timely,  and  have  moreover  been  bestowed  with  so  much 
discernment  respecting  the  needs  of  a  School  of  Science,  that  the 
community  will  be  under  lasting  and  manifold  obligations  to  his 
enlightened  liberality.  His  recent  gifts,  including  the  enlarge- 
ment and  alteration  of  Sheffield  Hall,  the  purchase  of  astronomical 
instruments,  and  the  establishment  of  a  library  fund,  have  reached 
the  sum  of  sixty  thousand  dollars.  The  value  of  his  personal 
supervision  of  this  outlay  cannot  be  estimated  in  figures.  Regard 
for  the  modesty  which  has  been  characteristic  of  the  donor  in  all 
these  large  gifts  precludes  us  from  saying  more  than  that  his 
name  will  always  be  held  in  honor  in  connection  with  the  institu- 
tion which  his  liberality  is  building  up. 

II.    I>eMsripllon  of  Sheffield  Hall,  as  enlarged  and 

refitted. 

In  view  of  the  recent  changes,  the  Board  believe  that  a  de- 
scription of  the  building  which  is  owned  and  occupied  by  the 
School  will  be  acceptable  at  the  present  time  to  the  State  Vis- 
itors and  to  the  public.  By  means  of  the  diagrams  which  ac- 
company this  statement,  a  clear  idea  may  be  obtained  of  a 
somewhat  complicated  structure,  which  has  grown  with  the 
growth  of  the  institution,  and  is  now  conveniently  adapted  to 
the  requirements  of  the  various  sections  into  which  the  School 
is  divided. 

Sheffield  Hall  is  situated  in  Grove  street,  fronting  College 
street,  nearly  a  quarter  of  a  mile  north  of  the  College  sqiuure^ 
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It  is  built  of  stone  and  brick  covered  with  stucco,  and  consists 
of  a  principal  three  story  structure,  and  two  wings  (each  of  two 
stories),  now  connected  in  the  rear  by  another  three  story  build- 
ing. There  are  three  public  entrances  on  Grove  street,  of  which 
the  central  one  is  the  chief,  leading  to  all  portions  of  the  building ; 
the  eastern  door  leads  to  the  principal  room  of  the  Engineering 
Class  and  to  the  Metallurgical  Museum  above  it ;  and  the  west- 
ern door  leads  to  the  Chemical  Laboratory. 

There  are  two  projecting  towers — one  in  front,  at  the  main  en- 
trance, and  one  at  the  northwest  comer  of  the  building.  The 
principal  tower  in  front  is  ninety  feet  high  and  sixteen  feet 
square.  In  the  second  and  third  stories  are  studies  for  two  of  the 
professors.  Above  these  rooms  is  the  belfry-clock  with  its  four 
dials,  and  sarmounting  the  structure  is  a  revolving  turret  in 
which  the  equatorial  telescope  is  placed.  A  description  of  this 
instrument  and  of  the  mode  in  which  it  is  mounted  will  be  subse- 
quently given. 

The  tower  clock  was  made  by  Messrs.  E.  Howard  &  Co.,  of 
Boston.  It  has  a  wooden  pendulum  rod  eight  feet  in  length,  with 
a  rinc  compensation-tube  below  the  bob,  specially  ordered  for  this 
clock.  The  bob  is  of  cast  iron,  and  about  twice  as  heavy  as  those 
usually  furnished  by  the  makers.  The  rate  has  thus  far  proved  to 
be  nearly  unifonn  and  quite  satisfactory.  The  clock  is  set  anew 
to  zero,  whenever  its  error  amounts  to  half  a  minute.  This  has 
occurred  but  twice  since  August  last.  The  hours  are  struck  on  a 
fine-toned  bell  of  675  lbs.  weight,  suspended  in  a  separate  bell- 
tower  on  the  main  roof,  some  twenty-five  feet  from  the  clock. 

The  northwestern  tower,  sixteen  feet  square  and  fifty  feet  high, 
was  built  for  the  reception  of  a  Meridian  Circle,  a  particular 
account  of  which  will  be  found  below. 

The  extreme  length  of  the  edifice  from  the  western  tower  to  the 
east  side  is  117  feet;  and  the  extreme  depth  is  112  feet.  The 
three  cuts  which  are  given  on  the  following  pages  exhibit  the 
arrangement  of  rooms  on  each  of  the  three  stories.  The  base- 
menty  which  is  not  here  represented,  contains  a  Janitor^s  apart- 
ment and  a  metallurgical  laboratory,  in  addition  to  the  hot-air 
fbmaces,  store  rooms,  etc. 

The  architect  under  whose  direction  the  enlargement  was  car- 
ried forward  was  Henry  Austin,  Esq.,  the  masonry  was  by  Messrs. 
PerkinB  Jb  Chatfield,  and  the  carpentiy  by  Charles  Tbom^soiv. 
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8HBFFIBLB   B(ALI«. 

PLAN    OF   THE    FIR8T   STORY. 


Obief  entrance. 

Designation  of  the  Rooms. 

(The  numbers  and  letten  correspond  with  those  which  are  affixed  to  the  doors  of 
the  sereral  apartments.) 

No.  1,  Recitation-room,  in  Mathematics,  Physics,  etc. 
•*    2,  "  **      *•  EDgineering,  etc. 

**    3,  ExhibitioD-room  for  engineering  models,  etc. 
'*  1 8,  Drawing-room  for  the  Engineering  and  other  classes. 
*'  10,  Chemical  Assistant's  office. 
"  20,  20,  Chemical  Laboratory. 

L,  Closet. 

P,  Balance-room. 

Q,  Store  room. 

R,  Chemical  reagent  room. 


DESCRIFTXON  OF  8HXFFISLD  BALL. 
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PLAN  OF  THE  8XC0ND  STORY. 


^^^^l 

7^^^^^'^^^ 


Designation  of  the  Rooms. 

(The  Dmnben  and  letters  correspond  with  those  which  are  affixed  to  the  doors  of 
^  iSTsral  apartments.) 

No.  4,  Prof.  Brewer's  study. 
"    5,  Recitation-room  in  Physical  Geography,  etc. 
"    6,  Prof.  Rockwell's  study. 

**    7,  Recitation-room  in  Modern  Languages,  Mechanics,  etc. 
'*    9,  Metallurgical  Museum. 
"  10,  Agricultural  Lecture-room. 
**  11,  Chemical  Lecture-room. 
**  12,  Private  Chemical  Laboratory. 
*  13,  Prof.  Brush's  study. 

O,  Pro£  Johnson's  study. 
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SHBFFIBIiD  HAI^Ii. 

PLAN    OF   THX   THIRD   8T0RT. 


Designation  of  the  Rooms. 

(The  numbers  and  letters  correspond  with  those  which  are  affixed  to  the  doors  of 
the  sereral  apartments.) 

No.  8,  Pablic  Lectare-room. 
"  15,  Library. 
*    "16,  Librarian's  room. 

A,  Prof.  Lyman's  study. 
B  and  C,  Apparatus-rooms. 
H,  Photographic  Laboratory. 
I,  J,  Dormitories. 
E,  Store-room. 


The  principal  Observatory  is  reached  by  the  stair  case  which 
leads  to  the  Library-room  (No.  15),  and  is  thence  continned  till  it 
meets  s  passage  way  leading  into  the  tower. 
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IIL    The  Peabody  Mnieiini  of  Nataral  History. 

It  is  already  well  known  that  Geobob  Peabody,  Esq.,  of  Lon- 
don, in  October  last  made  the  generous  donation  of  one  hundred 
and  fifty  thousand  dollars  to  found  ''  in  connection  with  Yale  Col- 
lege" a  Museum  of  Natural  History.  Although  this  munificent 
gift  is  designed  to  benefit  all  departments  of  the  University,  it 
will  obviously  and  necessarily  be  of  more  immediate  advantage 
to  the  students  of  Natural  Science  connected  with  this  school ; 
and  hence  the  donor^s  letter  to  his  Trustees,  and  the  accompany- 
ing instrument  of  gift,  may  be  fitly  given  here. 
Mb.  Pbabody^s  Lstteb. 

New  York,  Oct.  22, 186fi. 
To  Professor  Jamks.  D.  Dana,  Hon.  Jahss  Dlxon,  Hon.  Bobest  C.  Winthbop, 
Professor  Behjamih  Silliman,  Professor  George  J.  Brush,  Professor  Othhibl 
C  Marsh,  aod  Gborob  Pbabodt  Wbtmore,  Esq. 

GiNTLSMBN : — With  this  letter  I  enclose  an  instrument  giving  to  you 
one  hundred  and  fifty  thousand  dollars  ($150,000),  in  trust  for  the 
foundation  and  maintenance  of  a  museum  of  natural  bistort,  espe* 
cially  of  the  departments  of  Zoology,  Geology,  and  Mineralogy,  in  con- 
nection with  Yale  College. 

1  some  years  ago  expressed  my  intention  of  making  a  donation  to 
this  distinguished  institution,  and  convinced  as  I  am  of  the  importance 
of  the  natural  sciences,  and  of  the  increasing  interest  taken  in  their 
fetody,  it  now  afibrds  me  great  pleasure  to  aid  in  advancing  these  de- 
partments of  knowledge. 

The  rapid  advance  which  natural  science  is  now  making  renders  it 
necessary  to  provide  for  the  future  requirements  of  such  a  museum,  as 
*ell  as  its  present  wants,  and  I  trust  that  the  portion  of  the  fund  de- 
signed for  this  purpose  will  be  found  sufiicient. 

On  learning  of  your  acceptance  of  this  trust,  and  of  the  assent  of 
the  President  and  Fellows  of  Yale  College  to  its  conditions,  I  shall  be 
prepared  to  pay  over  to  you  the  sum  I  have  named,  and  I  may  then 
have  some  additional  suggestions  to  make,  in  regard  to  the  general 
Qtaoagement  of  the  trust. 

Confident  that  under  your  direction  this  trust  will  be  faithfully  and 
BQcceasfully  administered, 

I  am,  with  great  respect,  your  obedient  servant, 

GEORGE  PEABODY. 

The  Ixstbumknt  op  Gift. 

I  hereby  give  to  James  Dwight  Dana,  of  New  Haven,  Conn.; 
Jaxis  Dixov,  of  Hartford,  Conn. ;  Robert  C.  Winthrop,  of  Boston, 
Mass.;  Benjamin  Siluman,  of  New  Haven,  Conn.;  Gboroe  Jarvis 
BtusB,  of  New  Haven,  Conn. ;  Othnibl  Charles  Marsh,  of  New  Haven, 
Conn. ;  and  George  Peabody  Wetmore,  of  Newport,  R.  I.^  on  his  at- 
taining his  majority,  the  aam  of  one  hnndred  and  nfty  ihouuLtid  do)\«c%^ 
tohebj  tbem  or  their  snccesson  held  in  tnist  to  found  and  maVtiWwi  ^ 
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Museum  of  Natural  History,  especially  of  the  departments  of  Zoology, 
Geology  and  Mineralogy,  in  connection  with  Yale  College,  in  the  city 
of  New  Haven,  State  of  Connecticut 

Of  this  sum  I  direct  that  my  said  trustees  devote  a  part,  not  to  ex- 
ceed one  hundred  thousand  dollars,  to  the  erection,  upon  land  to  be 
given  for  that  purpose,  free  of  cost  or  rental,  by  the  President  and 
Fellows  of  Yale  College,  in  New  Haven,  of  a  fire-proof  museum  build- 
ing, adapted  to  the  present  requirements  of  these  three  departments 
of  science,  but  planned  with  especial  reference  to  its  subsequent  en- 
largement; the  Duilding,  when  completed,  to  become  the  property  of 
said  college  for  the  uses  of  this  trust,  and  none  other. 

I  further  direct  that  the  sum  of  twenty  thousand  dollars  be  invested, 
and  accumulate  as  a  building  fund  until  it  shall  amount  to  at  least  ono 
hundred  thousand  dollars,  when  it  may  be  employed  by  my  said  trus- 
tees, or  their  successors,  in  the  erection  of  one  or  more  additions  to  the 
museum  building,  or  in  its  final  completion ;  the  land  for  the  same  also 
to  be  provided  free  of  cost  or  rental  by  the  President  and  Fellows  of 
Yale  College,  in  New  Haven,  and  the  entire  structure  when  completed  to 
be  the  property  of  Yale  College,  for  the  uses  of  this  trust  and  none  other. 

I  further  direct  that  thirty  thousand  dollars,  the  remaining  portion 
of  this  donation,  be  invested,  and  the  income  from  it  be  expended  by 
my  said  trustees,  or  their  successors,  for  the  care  of  the  museum,  in- 
crease of  its  collections,  and  general  interests  of  the  departments  of 
science  already  named ;  the  part  of  the  income  remaining  after  provid- 
ing for  the  general  care  of  the  museum  to  be  apportioned  in  the  follow- 
ing manner :  three  sevenths  to  zoology,  three  sevenths  to  geology,  and 
one  seventh  to  mineralogy ;  the  said  collections,  as  well  as  the  museum 
building,  to  be  exclusively  for  the  benefit  of  the  various  departments  of 
said  college. 

The  Board  of  Trustees  I  have  thus  constituted  shall  always  be  com- 
posed of  seven  persons,  of  whom  not  more  than  four  shall  at  any  one 
time  be  membei-s  of  the  Faculty  of  Yale  College.  They  shall  have  the 
general  management  of  the  museum,  keep  a  record  of  their  doings,  and 
annually  prepare  a  report  setting  forth  the  condition  of  the  trust  and 
funds,  and  the  amount  of  income  received  and  paid  out  by  them  during 
the  previous  year.  This  report,  signed  by  the  trustees,  shall  be  presen- 
ted to  the  President  and  Fellows  of  Yale  College,  in  New  Haven,  at 
their  annual  summer  session,  and  be  by  them  filed  in  the  archives  of 
said  college. 

In  the  event  of  the  death  or  resignation  of  either  of  my  said  tma- 
tees,  I  direct  that  his  successor  be  the  Governor  of  Connecticut,  who, 
ex  officio,  shall  forever  afterward  be  a  member  of  the  Board.  Any 
other  vacancy  that  may  occur  in  the  Board  of  Trustees,  either  by  re- 
signation or  by  death,  shall  be  filled  by  the  remaining  trustees  within  a 
reasonable  time  after  such  vacancy  shall  have  occurred. 

I  give  to  my  said  trustees,  and  their  successors,  the  liberty  to  appoint 
a  treasurer,  and  to  enter  into  any  agreements  with  the  President  and 
Fellows  of  Yale  College,  not  inconsistent  with  the  terms  of  this  trusty 
which  may  in  their  opinion  be  expedient 

GEORGE  PEABODY. 
Jr0w  York,  Oct,  22,  18&6. 
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This  generoQB  donation  provides  for  one  great  and  pressing 
wint  of  the  University — a  fire-proof  Museum  building  for  pre- 
serving the  extensive  and  valuable  collections  which  have  been 
aocomalating  during  the  last  half-century,  and  are  now  rapidly 
inereasing.  It  is  understood  to  be  the  intention  of  the  Trustees  to 
commence  the  erection  of  the  first  wing  of  the  Museum  at  an 
early  day.  When  completed,  this  part  will,  it  is  thought,  be 
amply  sufficient  for  the  requirements  of  the  immediate  future,  or 
antil  the  reserved  building-fiind  shall  have  increased  sufiiciently  to 
provide  for  the  erection  of  the  main  or  central  building;  and 
this  in  turn  will  serve  until  the  completion  of  the  whole  structure. 

Students  of  Natural  History  in  all  departments  of  Yale  College, 
and  in  all  time  to  come,  will  be  grateful  to  Mr.  Peabody  for  thus 
rendering  secure  the  collection  and  preservation  of  such  a  Museum 
as  the  institution  has  long  been  in  need  o£ 

IT.    The  Yale  Seliool  of  the  line  Arts. 

Early  last  autumn  the  edifice  was  finished  which  has  been 
erecting  on  the  College  square  during  two  years  past  as  the  Yale 
School  of  the  Fine  Arts.  The  founder,  Augustus  R.  Stbeet,  Esq., 
of  New  Haven,  did  not  live  to  see  the  completion  of  his  munifi- 
cent gift.  The  building  affords  ample  facilities  for  the  exhibition 
of  works  of  art  and  for  the  instruction  of  classes  in  the  various 
arts  of  design.  As  the  council  of  the  School  have  not  yet  made 
an  announcement  of  their  plans,  it  would  be  premature  in  this 
place  to  do  more  than  express  a  lively  appreciation  of  the  value 
of  Mr.  Street's  benefaction,  and  the  belief  that  the  complete  organ- 
iiation  of  such  a  School  of  Design  as  he  contemplated  would  be 
specially  advantageous  to  the  students  of  natural  history,  and  of 
engineering  and  architecture,  in  this  department,  as  well  as  to  those 
who  intend  to  make  some  branch  of  the  Fine  Arts  a  profession. 

Pro£  Bail,  who  has  been  the  Instructor  of  Drawing  in  the 
Sheffield  School  for  several  years  past,  is  now  occupying  rooms 
in  the  new  Art  building,  and  a  number  of  our  students  are  re- 
<^ying  his  instructions  in  that  place. 

T.    The  Commencement  of  a  Library. 

After  completing  the  enlargement  of  our  building,  Mr.  Sheffield 
fitted  up  one  of  the  most  spacious  rooms  as  a  Library  and  Read- 
^g  Koomi  providing  for  it  not  only  the  necessary  shelves,  aiiA.  \\i^ 
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books  of  record,  bat  also  the  carpet,  table,  desk,  and  seats — all  of 
them  of  choice  material  and  design.  According  to  his  expectar 
tion,  this  room  has  been  used  for  the  stated  meetings  of  the  Facul- 
ty, the  Board  of  Visitors,  and  the  Connecticut  Academy  of  Arts 
and  Sciences.  The  Trustees  of  the  Peabody  Museum  and  also 
the  American  Oriental  Society  met  here  in  October  last. 

Mr.  Sheffield  also  presented  to  the  Corporation  of  Yale  College, 
for  the  use  of  the.  School,  the  sum  of  ten  thousand  dollars,  the  in- 
come of  which  is  to  be  applied  to  the  purchase  of  books  for  this 
department  of  the  College.     The  following  is  his  letter: 

New  Havkn,  April  20th,  1868. 
To  THE  President  and  Fellows  of  Yale  College  : 

Dear  Sirs^ — I  present  to  Yale  College,  for  the  use  and  benefit  of  the 
"  Sheffield  Scientific  School  of  Yale  College  "  the  enclosed  certificate  of 
ten  thousand  dollars  in  the  stock  of  the  New  Haven  and  Northampton 
R.  R.  Company,  the  income  of  which,  forever,  is  to  be  invested  in  such 
books  as  the  Faculty,  or  Board  of  control,  of  said  Scientific  School,  or 
the  Library  committee  thereof,  shall  deem  most  useful  to  said  school. 
Said  income  (which  may  be  relied  upon  as  six  per  cent,  per  annum,  free 
of  taxation)  is  to  be  invested  annually,  or  from  time  to  time,  as  said 
library  committee  may  find  most  expedient  and  useful. 

The  books  so  purchased  shall  be  plainly  labelled,  either  on  the  cover 
or  inside,  thus:  ^^ Library  of  the  Sheffield  Scientific  School  of 
Yale  College^  Sheffield  Collection  /"  and  shall,  as  fast  as  purchased, 
be  registered  in  a  book  prepared  for  that  purpose,  stating  the  date  of 
purchase,  title  of  the  work,  number  of  volumes,  and  the  cost,  so  as  to 
form  a  running  catalogue  of  the  collection  and  its  cost. 

I  ask  no  further  acknowledgment  of  this  donation  than  that  this 
letter  be  transcribed  into  the  book  prepared  for  the  registry  of  this  in- 
fant library,  and  that  its  receipt  be  noted  in  the  records  of  the  college. 
I  am,  very  respectfully,  your  obedient  servant, 

JOSEPH  E.  SHEFFIELD. 

By  the  liberality  of  a  few  friends  of  the  institution,  the  addir 
tional  sum  of  two  thousand  dollars  was  contributed,  to  be  imme- 
diately expended  in  books  which  are  needed  as  the  nucleus  of  a 
Reference  Library.    These  subscriptions  were  as  follows : 

Hon.  William  W.  Boardman, 
Jabvis  Brush,  Esq., 
Tbedwell  Kbtcqam,  Esq., 
Messrs.  Pbbkins  Sl  Chatfield, 
JosBPH  Sampson,  Esq., 
Hbnbt  Tbowbbidob,  Esq., 
Hon.  HABMAin78  M.  Wblch, 
JOHK  D.  Wheklbb,  Esq., 

12,000.00 


New  Haven, 

$250.00 

New  Haven, 

100.00 

New  York, 

500.00 

New  Haven, 

200.00 

New  York, 

500.00 

New  Haven, 

loaoo 

New  Haven, 

loaoo 

New  Haven, 

26aoo 

LIST  OF  PERIODICALS  BXCKIYXD. 
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On  taking  possession  of  the  Library  room,  the  officers  of  the 
lehool  also  presented  to  the  library  important  series  of  books. 

The  following  periodicals  are  now  received  in  the  reading  room. 
Many  similar  journals,  which  might  be  looked  for  in  this  list,  are 
received  in  part  by  the  Library  of  Yale  College  and  in  part  by 
the  Professors  privately.     • 


AMERICAN. 


How  rec«iTed. 
By  gift  of  the  Editors. 


TlUe. 
American  Jonraal  of  Science  and  Arts. 
Scientific  American. 
American  Artisan. 
American  Rail  Rood  Journal. 
American  Gas  Light  Journal. 
American  Journal  of  Mining. 
American  Journal  of  Pharmacy. 
American  Farmer. 
Horticulturist. 
American  Agriculturist. 

Joomal  of  the  N.  T.  State  Agricultural  Society. 
American  Journal  of  Horticulture. 
New  England  Farmer. 
Sonthem  Planter. 
PfMtical  Entomologist. 
California  Mining  and  Scientific  Press. 
California  Farmer. 
Journal  of  the  Franklin  Institute. 
American  Naturalist. 
Journal  of  Conchology.  *^ 

ProeeediugB  of  Boston  Society  of  Natural  History.  By  gift. 
Tnnsactions  of  the  Connecticut  Academy.  By  gift  of  the  Academy. 

American  Publishers*  Circular.  By  gift  of  the  Publishers. 


By  subscription. 


By  gift  of  Messrs.  Silliman  &  Dana. 

By  subscription. 

By  gift  of  the  Publishers. 

By  gift  of  the  Society. 

By  subscription. 
(I 

By  gift  of  the  Publishers. 
By  subscription. 
By  gift  of  Prof.  Brewer. 
By  gift  of  the  Editors. 
By  subscription. 


BRITISH. 

Ciril  Engineer  and  Architect's  Journal.  By  subscription. 

hictical  Mechanic's  Journal.  ** 

Engineer.  '' 

Mining  JoumaL  ** 

Farmer's  Magaxine.  ** 

Oardenera'  Chronicle.  '' 

Zoologist.  *' 

Ibis.  " 

Annals  and  Magazine  of  Natural  History.  "  ' 

Monthly  Notices  of  the  Astronomical  Society.  ** 

Mechanics'  Magazine.  By  gift  of  Messrs.  Silliman  &,  Dana. 

British  Journal  of  Photography.  ** 

IronmoDger.  ** 

Journal  of  the  Society  of  Arts.  ** 

Journal  of  the  Chemical  Society.  By  subscription. 

Chemical  News. 
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CONTINENTAL. 

Titi6.  How  rfieeired. 
Cosmos.                                                           By  gift  of  Mesan.  Sillimaii  A 

Le  Monde.  «' 

ChemUches  Centnl-Blatt.  By  BobsciiptloiL 

Annales  de  Chlmie  et  de  Physique.  ** 

Zeitschrift  fQr  Cbemie.  .    '* 

Zeitschrift  der  Oberschlesisclien  Gesellschaft.  •  *^ 

Annalen  der  Landwirthschaft  in  Prenssen.  .  ** 

Civillnfrenlenr.  " 

Polytechnlsches  Central-Blatt  " 

Technologiste.  " 

Botanische  Zeitung.  ** 

Hedwigia.  " 

Zeitschrift  fUr  Wissenschaftliche  Zoologie.  ** 

Journal  fUr  Anthropologic.  " 

Reyue  UnlFcrselle  des  Mines.  " 

Journal  d* Agriculture  Pratique.  " 

RcYue  et  Magazin  de  Zoologie.  " 

Annales  des  Ponts  und  Chauss^es.  ** 
Moniteur  de  la  Photographic.                             By  gift  of  Messrs.  Silliman  A 

Bullethi  de  la  Soci^t^  Chimique  de  Paris.  By  subscription. 

TI.    Astronomical  ObserTatorjr  and  InstramenU, 

[In  charge  of  Professor  Ltman.] 

The  facilities  for  astronomical  observation  have  been  gn 
increased  during  the  year  by  the  establishment,  at  Sheffield  ] 
of  an  Observatory,  furnished  with  large  and  valuable  instrum 
Heretofore,  the  private  Observatory  of  Professor  Lyman  ha 
forded  the  only  means  of  practical  training.  With  the  in 
ments,  fixed  and  portable,  now  at  command,  the  student  ha 
needed  facilities  for  observing  the  heavenly  bodies ;  and  als( 
practice,  whether  in  the  operations  of  a  regular  Observatory,  < 
those  of  Astronomical  Geodesy. 

The  Observatory  occupies  the  two  towers,  each  sixteen 
square,  recently  added  to  the  edifice.  In  one  of  these  is  mou 
an  Equatorial  Telescope  ;  in  the  other,  a  Meridian  Cijb 
with  a  Sidereal  Clock;  both  telescope  and  circle  being 
recent  gifts  of  Mr.  Sheffield. 

The  Equatorial  Telescope,  ordered  of  Messrs.  Alvan  Clar 
Sons,  of  Cambridgeport,  in  November,  1866,  was,  early  in  C 
ber  last,  mounted  in  the  revolving  turret  at  the  top  of  the  i 
tower,  some  eighty  feet  above  the  ground,  where  it  comman 
good  horizon.  It  is  supported  by  a  freestone  pier,  six  fee 
height,  which  stands  on  a  massive  floor  of  masonry  arched  in  : 
tAe  Bide  waUa,  just  above  the  tower  dock.    Though  it  thus 
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tikes  of  whatever  motion  the  tower  itself  is  snhject  to,  from  windu 
and  other  causes,  no  noticeable  inconvenience  has  been  experi- 
enced, or  is  anticipated,  from  this  source.  The  floor  of  the  room, 
which  is  of  wood,  immediately  above  the  stone  floor,  rests  only 
in  the  outer  walls,  and  does  not  touch  the  pier. 

The  object-glass  has  a  clear  aperture  of  nine  inches,  and  is  nine 
feet  ten  inches  in  focal  length.  The  tube,  made  of  pine  hand- 
lomely  finished,  and  ten  inches  in  diameter,  is  at  once  stiff  and 
light  Seven  Huygenian  eye-pieces  give  powers  ranging  from  40 
to  620.  All  but  one  of  these  fit  also  a  diagonal  eye-tube  contain- 
ing a  prismatic  reflector.  Another  diagonal  reflector — the  first 
»nrface  of  an  acute  prism  of  glass — is  used  in  observing  the  sun, 
the  greater  part  of  whose  light  and  heat  is  transmitted,  while  the 
image  formed  by  the  reflected  rays  is  viewed  without  inconven- 
ience, with  the  full  aperture  of  the  telescope. 

The  equatorial  mounting  is  the  German,  or  Fraunhofer's — the 
declination  aids  carrying  a  circle  of  twelve  inches  diameter,  grad- 
uated on  silver  so  as  to  read  by  two  verniers  to  10",  and  the  polar 
uis  carrying  an  hour  circle  of  nine  inches  diameter,  graduated  to 
minutes  of  time,  and  reading  by  two  verniers  to  five  seconds. 

Beneath  the  polar  axis,  in  the  curve  of  the  U-shaped  iron  piece 
by  which  that  axis  is  supported,  is  placed  the  driving  clock.  Its 
going  is  regulated  by  a  half-second  pendulum,  and  the  intermittent 
motion  of  the  scape  wheel  is  changed  into  a  smooth  and  equable 
motion  for  the  telescope  by  the  simple  and  ingenious  device  known 
as  **  Bond's  Spring-Governor." 

The  performance  of  the  telescope  accords  with  the  reputation  of 
its  makers.  On  favorable  nights,  it  shows  easily  such  test  objects 
•8  9  Cygni,  the  companion  of  Sirius,  the  6th  star  in  the  Trapezium 
of  Orion,  and,  with  more  difficulty,  Y2  Andromedse.  The  second 
and  third  have  been  seen  with  the  aperture  reduced  to  five  inches. 

There  is  used  with  the  telescope  a  bi-filar  position-micrometer, 
with  four  eye-pieces,  by  Dollond. 

A  very  simple  observing  chair  enables  the  observer  to  change 
Ml  porition,  quickly  and  easily,  to  any  heiglit  required,  without 
leaving  his  seat. 

The  revolving  turret,  resembling  in  form  that  of  a  "  Monitor,'' 
TWts,  by  a  circular  rail  at  its  base,  on  eight  grooved  iron  wheels, 
Bme  inches  in  diameter,  the  steel  journals  of  which  run  in  boxes  of 
Babbitt*6  metol.     It  is  turned  by  a  crank,  the  pinion  ot  ^VvJti 


si 
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gears  into  a  rack  cast  on  the  circular  rail  The  opening,  tl 
feet  in  width,  extends  entirely  across,  through  the  roof  and  Bh 
from  base  to  base.  It  is  closed  by  eight  hinged  shutters,  so  < 
trolled  by  rods  and  levers  as  to  be  opened  or  shut  with  g\ 
facility. 

The  tower  connected  with  the  west  wing  was  erected  dui 
the  last  summer,  specially  for  the  reception  of  the  Meridian  Ci 
purchased  of  the  U.  S.  Government,  and  formerly  used  in  the  I 
room  of  the  Washington  Observatory.  This  instrument 
mounted  in  September  on  the  massive  granite  piers,  which  cj 
with  it,  and  the  bases  of  which  are  imbedded  in  the  upper  ] 
of  a  shaft  of  solid  masonry,  thirty-six  feet  in  height,  nine 
diameter  at  the  base,  and  seven  at  the  top.  This  shaft  ri 
independently  of  the  building  throughout,  from  a  founda' 
ten  feet  below  the  surface  of  the  ground,  and  is  surrounded,  ; 
few  inches  distance,  by  a  double  casing  made  of  tarred  felt 
matched  sheathing  boards.  It  is  thus  well  protected  against  1 
den  changes  of  temperature. 

The  Meridian  Circle  has  a  five-foot  telescope,  with  an  obj 
glass  of  3*8  inches  aperture,  and  58  inches  focal  length.  It 
three  Ramsden  eye-pieces.  A  diagonal  eye-piece  in  addition 
been  ordered,  for  more  conveniently  obser^^ing  objects  at  1 
altitudes.  At  the  focus  is  a  system  of  one  horizontal,  and  ele 
vertical,  spider-lines,  together  with  a  micrometer  thread  movi 
in  declination  only.  The  mean  equatorial  interval  of  the  vert 
threads  is  14«-167. 

The  axis,  thirty  inches  in  length,  terminates  in  steel  pivots 
inches  in  diameter,  and  to  opposite  faces  of  its  central  cube 
bolted  the  two  conical  frusta  forming  the  tube  of  the  1 
scope.  This  tube  is  so  constructed  at  the  ends  that  the  obj 
glass  and  eye-tube  are  readily  interchangable.  On  the  axis,  wi 
the  piers,  are  two  circles  forty  inches  in  diameter.  They 
graduated  on  silver,  the  one  to  read  by  a  vernier  to  single  mine 
the  other  by  six  micrometer  microscopes,  to  single  seconds.  I 
of  the  microscopes  are  mounted  at  the  comers,  and  two  at  ir 
mediate  points  on  the  opposite  sides,  of  a  square  alidade  frs 
which  is  carried  by  the  axis,  and  held  in  position  by  adjust 
aorews  connected  with  the  pier.  Attached  also  to  the  alidade 
spirit  level  Suitable  connterpoiaes  prevent  undue  pressure  of 
pivots  on  the  Y^b.    For  finding  the  nadir  point,  and  the  level 
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oollimation  erron,  a  oollimating  eye-piece  and  yeflsel  of  meronry 
ire  naecL  There  is  also  a  striding  level  for  the  axis ;  an  observing 
couch ;  and  a  reversing  apparatus  traversing  the  floor  on  rails  be- 
tween the  piers. 

This  instrument,  as  originally  constructed  by  Ertel  &  Sons,  of 
Munich,  had  a  thirty-inch  circle  at  each  extremity  of  the  axis, 
oatside  of  the  piers.  These  were  subsequently  replaced  by  the 
present  forty-inch  circles  on  the  axis  inside  of  the  piers,  by  Wnu  J. 
Tonng,  of  Philadelphia,  who  made  also  other  minor  alterations. 

In  the  first  and  second  volumes  of  the  Washington  Observa- 
tions, this  circle,  in  its  original  form,  is  fully  described,  and  illus- 
trated by  plates.  It  has  been  put  in  adjustment,  but  not  yet 
nifficiently  used  to  test  its  performance. 

The  circle-room  has  a  meridional  opening  from  side  to  side, 
twenty  inches  in  width,  with  roof-shutters,  which  are  opened  or 
shut  by  a  single  motion  of  a  lever.  The  side  shutters  are  ordinary 
doors. 

A  Sidereal  Clock,  by  Appleton,  London,  the  gift  of  William 
HOlhouse,  Esq.,  of  New  Haven,  is  attached  to  the  west  wall. 

The  room  is  reached  either  by  a  spiral  staircase  from  the  ground, 
as  shown  in  the  engravings,  or  from  the  roof  of  the  building, 
across  which  is  a  walk  connecting  the  two  towers,  and  guarded  by 
an  iron  railing. 

The  observatory  possesses  also  a  Pistor  &  Martins  Patent  Sex- 
tant. The  private  instruments  referred  to  as  used  by  students  in 
Practical  Astronomy  are :  a  superior  portable  Telescope,  by  Clark 
k  Sons,  of  4f  inches  aperture  and  five  feet  focal  length ;  a  Transit 
Instrument  with  three-foot  telescope,  and  twelve-inch  circle  read- 
ing by  two  verniers  to  10";  a  Sidereal  Clock  and  an  Eight-day 
Sidereal  Chronometer.  The  telescope  of  the  transit  instrument 
has  an  object-glass,  by  Fitz,  of  2f  inches  aperture,  and  a  microme- 
ter, so  constructed  as  to  be  used  with  equal  facility  at  all  angles 
of  position,  without  danger  of  disturbing  the  fixed  system  of 
threads.  With  this  micrometer,  and  the  spirit-level  attached  to 
the  alidi^e  of  the  circle,  this  instrument  is  practically  a  Zenith 
Telescope,  and  is  used  as  such  in  observations  for  latitude  by 
Talcott^B  method.  The  eye-piece  constantly  used  is  a  diagonal 
one  pving  s  power  of  200,  a  power  warranted  by  the  excellence 
of  the  object-glass.  The  instrument  is  mounted  on  a  heavy  iron 
ited,  eatt  in  one  pieoe,  which  Is  supported  by  a  brick  p\eT^  tout 
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feet  in  height,  with  its  foundation  of  mASonry  extending  seraml 
feet  below  the  surface  of  the  ground. 

Til.    ApiMiratns  and  CollecUom. 

The  apparatus  and  collections  of  the  school  have  never  been 
fully  described,  and  therefore,  in  recording  the  additions  of  the 
current  year,  the  Instructors  present  an  extended  statement  ol 
their  means  of  illustration  and  experiment,  inclusive  of  some  ol 
the  private  and  the  general  collections. 

A.-HININ6    AND    MSTALLVlftGICAL    9E1J8EITM. 

[In  chaise  of  Professor  Bbubh.] 

The  object  of  this  Museum,  deposited  in  Sheffield  Hall,  is  to 
show  the  characters  and  mode  of  occurrence  of  all  useful  miner 
als,  and  to  illustrate  the  various  methods  of  preparation  and  ex- 
traction which  are  employed  to  render  them  of  service  in  the 
industrial  arts.     It  contains : 

1.  Suites  of  veinstones  from  noted  mining  districts,  illustrative  ol 
the  occurrence  of  ores  and  the  character  of  the  associated  minerals. 

2.  A  systematic  collection  of  ores  intended  to  show,  in  as  com- 
plete a  manner  as  possible,  the  physical  characters  of  the  variouf 
ores  of  the  useful  metals. 

3.  Such  non-metallic  minerals  as  are  of  economic  importance 
including  salt,  gypsum,  emery,  graphite,  barytes,  sulphur,  cryolite 
kaolin,  etc. 

4.  A  collection  of  rocks  and  building-^stones,  clays,  limes,  ce 
ments,  etc. 

6.  A  collection  of  the  varieties  of  fossil  fuel,  including  antbra 
cite,  bituminous,  cannel,  and  brown  coal,  lignite,  and  peat. 

6.  Collections  illustrative  of  the  dressing  or  mechanical  prepa 
ration  of  ores. 

7.  Specimens  illustrative  of  the  more  important  metallurgrica 
processes  employed  in  this  country  and  in  Europe,  showing  th< 
successive  steps  by  which  the  several  metals  are  extracted  fron 
their  native  combinations,  commencing  with  the  raw  ore^  and  past 
ing  through  the  various  intermediary  products  to  the  marketable 
metal 

8.  A  collection  of  crystallized  slags  and  furnace  products. 

9.  A  large  collection  of  models  and  diagrams  illustrative  of  minei 
and  smelting  works,  and  of  mining  and  metallurgical  apparatna. 
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The  whole  irambers  eeveral  thousand  flpecimens,  and  through 
the  mtelligent  liberality  of  friends  of  practical  science,  the  num- 
ber and  yalue  of  the  collections  are  constantly  increasing. 

Among  the  European  specimens  are  a  collection  of  yeinstones 
from  the  celebrated  mining  district  of  Freiberg,  in  Saxony,  with 
Buites  of  specimens  illustrative  of  the  European  amalgamation 
process,  the  silver  and  lead  smelting  process,  and  the  copper  and 
nlver  extraction  process  used  at  the  Freiberg  metallurgical  works- 
From  the  silver  district  of  the  Hartz  mountains  are  suites  illustra- 
tive of  the  metallurgical  treatment  of  the  ores  of  the  Rammels- 
berg  mine,  and  the  mines  of  Andreasberg,  Clausthal,  and  Lauten- 
thal  From  England  and  Wales  are  collections  showing  the 
methods  of  treatment  of  iron,  copper,  lead,  and  tin  ores,  the  manu- 
facture of  tin-plate,  etc. 

Among  the  American  collections  are  specimens  from  most  of  the 
important  mineral  districts  in  the  country,  and,  as  far  as  possible, 
snites  to  illustrate  the  occurrence  of  the  ores  of  different  metals, 
with  the  methods  employed  for  their  metallurgical  treatment. 

The  more  important  recent  donations  to  the  Museum  are  ores  from 
the  gold  and  silver  mining  districts  of  California,  Nevada,  Arizona, 
and  Idaho,  received  chiefly  through  Prof.  Silliman,  J.  C.  ClaytOD,, 
Esq.,  of  California,  E.  S.  T.  Arnold,  Esq.,  of  New  York,  H.  R. 
Highles,  of  Nevada,  J.  C.  Clarke,  Esq.,  of  Oregon,  and  W.  D. 
Walbridge.  Esq.,  of  Idaho; — Lake  Superior  copper  and  silver 
from  Messrs.  T.  Henry  Mason  and  Chas.  J.  Sheflield ; — iron  ores, 
from  the  Lake  Champlain  district,  from  Prof.  Verrill ; — Salis- 
bury iron  ores,  from  Mr.  Chas.  S.  Rodman; — Pennsylvania  iron 
OTca,  from  Mr.  J.  H.  Grove ; — Wisconsin  lead  ores,  from  Dr.  Peter 
Collier; — ^Wisconsin  zinc  ores,  from  Fred'k  Moeller,  Esq. ;  nickel 
ores,  from  Joseph  Wharton,  Esq. ; — Nova  Scotia  and  New  Bruns- 
wick manganese  ores,  from  Messrs.  Fearing,  Hobbs  &  Co.,  of  Bos- 
ton, and  Mr.  Barnes,  C.E.,  of  Halifax ; — New  Brunswick  antimony 
ores,  fit>m  Prof  Bailey ; — California  and  Mexican  tin  ores,  from 
Pro£  Silliman.  As  illustrating  metallurgical  processes,  have  been 
added  specimens  of  steel  from  the  steel  works  of  Messrs.  Park 
Bret.,  Pittsburgh;  from  the  Collinsville  Co. ;  from  Messrs.  Winslow, 
Oriswold  &  Holley^s  Bessemer  steel  works  at  Troy,  N.  Y. ;  and 
from  EL  Savage,  Esq.,  of  Meriden ;  specimens^  of  iron  from  the 
Bethlehem  iron  works,  fit>m  the  Columbia  works,  and  others ; — 
Imd  tpedmtti  from  the  Mineral  Point  works ; — specimens  flkhow'm^ 
S 
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Eent^s  modified  Freiberg  process  for  the  treatment  of  gold  and 
silver  ores,  from  E.  N.  Kent,  Esq.,  of  New  York ;  specimens  of 
gold  and  silver  from  the  patio  process,  from  W.  H.  Hayden,  Esq., 
of  Honduras,  etc.  etc. 

MiNEBAL  Cabinet. 
The  private  mineral  collection  of  Prof.  Brush  is  also  deposited 
in  Sheffield  Hall.  This  cabinet,  consisting  of  some  five  thousand 
specimens,  has  been  collected  during  the  past  twenty  years,  for 
the  special  purpose  of  illustrating  the  characters  of  the  various 
mineral  species  and  varieties  as  fully  as  possible.  It  is  one  of  the 
most  valuable  and  complete  collections  in  the  country,  and  is 
liberally  used  for  the  purposes  of  instruction  in  Mineralogy. 

B.~]IIlNERALOGICAL    AND    GBOLOGICAL    MUSKVRE. 

[In  charp^c  of  Professors  Dana,  Brush,  and  Mabsh.] 
The  College  Cabinet,  deposited  in  the  Cabinet  building,  on  the 
college  square,  is  well  known  as  one  of  the  most  extensive  geo- 
logical and  mineralogical  collections  in  the  country.  It  includes 
the  choice  collection  of  minerals  bought  of  Col,  George  Gibbs  in 
1825,  for  120,000,  that  purchased  of  Baron  Lederer,  Austrian 
Consul  in  New  York,  and  other  important  purchases  and  dona- 
tions brought  together  during  the  last  half-century.  The  fossils 
number  many  thousands,  from  all  formations,  and  are  arranged 
according  to  their  geological  succession.  The  minerals  are  like- 
wise systematically  arranged  according  to  Dana^s  Mineralogy. 
Tlie  College  possesses  other  important  collections  in  these  depart- 
ments, not  yet  arranged  for  exhibition. 

A  fine  collection  of  about  fifty  slabs  of  fossil  Footprints  from 
the  Connecticut  River  Sandstone  at  Turner's  Falls,  Mass.,  has  re- 
cently been  purchased  for  the  Museum  by  the  Corporation  of  Yale 
College.  This  collection  was  made  by  Mr.  T.  M  Stoughton,  of 
Gill,  Mass.,  and  contains  many  specimens  of  great  interest.  The 
expense  of  transporting  this  large  collection  from  Greenfield  to 
New  Haven  was  generously  defrayed  by  the  Conn.  River,  and 
New  Haven,  Hartford,  and  Springfield  Rail  Road  Companies ;  and 
his  honor,  Mayor  Sperry,  of  New  Haven,  has  kindly  allowed  a 
room  in  the  State  House  to  be  used  for  its  temporary  accommo- 
dation. 

Mr.  RoBwell  Field's  valuable  collection  of  fossil  Footprints,  alio 
from  the  Connecticut  River  Sandstone  of  Tamer's  Falls,  and  two 
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niudler  collections,  containing  many  rare  and  some  unique  apeci- 
mens,  firom  the  same  locality,  have  more  recently  been  purchased 
for  the  Museum  with  the  first  income  of  the  Peabody  Fund. 

A  large  collection  of  fossil  Vertebrates  from  the  ^'  Mauvaises 
Terres,"  or  "  Bad  Lands,"  of  the  Upper  Missouri  region,  collected 
daring  the  past  summer  by  Dr.  F.  V.  Hayden,  has  quite  recently 
been  secured  for  the  Cabinet,  also  with  the  income  of  the  Peabody 
Fund.  This  collection  contains  many  rare  and  valuable  speci- 
mens, and  among  them  probably  the  finest  saite  of  fossil  Turtles 
yet  discovered  in  America. 

An  extensive  collection  of  fossils  and  rocks  from  various  parts 
of  Europe,  and  many  specimens  from  American  localities,  have 
been  given  to  the  Museum  by  Prof  O.  C.  Marsli.  Donations  have 
also  been  received  during  the  past  year  from  Mr.  John  DcLaski, 
West  Falmouth,  Me. ;  Mr.  W.  J.  Beal,  Union  Springs,  N.  Y. ; 
N.  S.  Shaler,  Cambridge,  Mass. ;  Mr.  H.  R.  Mighles,  Carson  City, 
Nevada;  Mrs.  T.  Clapham;  Mr.  Austin  DeWolf,  Greenfield,  Mass. ; 
Mr.  F.  EL  Bradley,  New  Haven ;  and  Mr.  H.  A.  Green,  Mt.  Mor- 
ris, N .  Y. 

Among  the  donations  to  the  Geological  Cabinet,  previous  to  the 
present  year,  of  which  no  official  public  acknowledgment  has 
hitherto  been  made,  the  following  deserve  especial  mention : 

Richard  S.  Fellowes,  Esq.,  of  New  Haven,  a  graduate  of  the 
class  of  1832,  generously  defrayed  the  expenses  of  Mr.  F.  H. 
Bradley  while  on  a  collecting  tour  through  New  York  State  du- 
ring the  summer  of  1864.  By  this  donation  of  five  hundred  dol- 
lars, 16,200  specimens  of  fossils  were  added  to  the  Cabinet 

In  the  following  year,  George  J.  Pumpelly,  Esq.,  of  Oswego, 
N.  Y.,  a  graduate  of  the  class  of  1826,  made  another  donation  of 
the  same  amount,  and  thus  enabled  Mr.  Bradley,  in  company  with 
Dr.  P.  Collier,  and  Mr.  G.  B.  Pumpelly,  to  visit  the  States  farther 
west,  where  they  collected  10,200  specimens  of  Pal»ozoic  fossils. 

Pro£  J.  D.  Dana  also  made  a  liberal  contribution  to  the  Cabinet 
fund  in  the  same  year,  by  means  of  which  6,850  specimens  of  fos- 
nli,  mostly  from  New  York  State,  were  collected  by  Mr.  Bradley. 
The  expense  of  transporting  these  extensive  collections  to  New 
Haven  was  generously  borne  by  the  Adams,  American,  and  United 
States  Express  Companies. 

Dr.  W.  A.  Clapp,  of  New  Albany,  Ind,,  presented  to  the  Mu- 
•em  in  1864  a  valuable  collection  of  2,500  specimens  of  {o««a\ 

Conl%  maatijr  from  the  F&U$  of  the  Ohio, 
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The  Smithsonian  InBtitution  in  1865  gaye  a  fine  colleotion  of 
CretaceooB  fossils  from  the  United  States,  and  varioos  fosiilB  col- 
lected by  the  Exploring  Expedition  nnder  Capt.  Wilkes. 

Prof.  B.  Silliman  presented  to  the  Museum  in  the  same  year  a 
rery  valuable  collection  of  fossils,  gold  and  silver  ores,  rocks^  and 
furnace  products  from  California.  Prof.  A.  E.  Verrill  gare  a  ool- 
lection  of  1,611  specimens  of  fossils  and  rocks,  chiefly  from  Nova 
Scotia,  Maine,  and  New  York ;  Prof  S.  W.  Johnson,  266  speci- 
mens of  fossils  and  rocks  from  Northern  New  York ;  and  Prof 
G.  J.  Brush,  72  specimens  of  fossils,  mostly  from  Western  New 
York.  Other  individuals  connected  with  the  college  have  also 
made  valuable  donations  to  the  Cabinet. 

Walter  S.  Church,  Esq.,  of  New  York,  gave  some  interesting 
fossils,  and  some  rare  silver  and  copper  ores  from  the  Andes  of 
Peru.;  T.  W.  T.  Curtis,  Esq.  of  Hartford,  Ct,  a  collection  of  420 
specimens  of  fossils  from  Spergen  Hill,  Ind. ;  Dr.  Thomas  H. 
Totten,  of  New  Haven,  13  specimens  of  fossils  from  Aspinwall; 
O.  W.  Corey,  Esq.,  of  Ind.,  160  specimens  of  fossils  from  Craw- 
fordsville,  in  that  State ;  Messrs.  W.  W.  Borden  and  D.  L  Place, 
of  New  Providence,  Ind.,  400  specimens  of  fossils ;  Dr.  W.  W. 
Dawson,  Cincinnati,  Ohio,  100  specimens  of  fossils  from  Hillsboro, 
Ohio.  The  Cabinet  has  also  been  considerably  increased  of  late 
through  additions  obtained  by  purchase  and  exchange. 

In  view  of  the  rapid  enlargement  of  this  department  of  the  Mu- 
seum, it  is  very  desirable  that  the  entire  collection  should  be  re- 
arranged, and  systematically  catalogued.  This  work  has  already 
been  commenced,  under  the  direction  of  the  Professor  of  P^lason- 
tology,  by  Mr.  W.  H.  Niles,  Mr.  W.  N.  Rice,  and  Mr.  E.  T.  Nelson, 
students  in  this  department,  and  will  be  continued  until  completed. 

C.-€OI«I«E€TIOZf8   IN    Z<K>LO«T. 

[In  iABTg%  of  Profesflon  Daha  tnd  YsBRnx.] 

Within  the  past  two  years,  special  attention  has  been  given  by 
Professor  Vxbbill  to  the  increase  of  the  College  collections  in 
Zoology,  and  to  the  preparation  of  the  specimens  for  exhibitioii 
in  the  Peabody  Museum,  soon  to  be  erected.  Large  aoceaaiims 
have  been  received  from  collectors  more  or  less  intimately  con- 
nected with  the  School,  from  exchanges  and  giftst  Much  labor 
has  been  bestowed  upon  the  identification  and  labelling  of  aped- 
meojs,  and  npon  the  preparation  of  systematic  oatalogues,  in  iriMi 
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(he  entries  oorrespond  to  the  numban  affixed  to  both  speoimeni 
and  Iftbdfl.  MoBt  of  the  Radiates  and  Crastaceans,  and  a  large 
part  of  the  ahells,  ai  well  as  portions  of  most  of  the  other  classes, 
altogether  amounting  to  about  30,000  specimens,  have  been  thus 
eatalogoed  during  the  past  year.  In  this  work,  Messrs.  S.  I. 
Smith,  P.  W.  Stowell,  W.  S.  Williams,  and  E,  T.  Nelson,  students 
ia  the  Zodlogical  Department  of  the  School,  have  rendered  great 
assistance. 

The  regular  excursions  of  the  zodlogical  classes  of  the  School 
have  added  to  the  collection  over  6,500  specimens,  embracing 
nearly  every  order.  A  series  of  these,  with  other  New  England 
specimens,  have  been  arranged,  for  the  present,  in  the  Agricul- 
toral  lecture-room,  for  the  purpose  of  illustrating  the  zodlogical 
lectures,  as  well  as  the  geographical  distribution  of  our  New 
England  species.  A  set  of  Insects  injurious  to  vegetation  has 
also  been  arranged  in  the  same  room. 

A  system  of  exchanges  with  other  institutions,  both  American 
and  foreign,  has  been  established,  which  has  already  yielded  val- 
uable returns,  and  from  which  still  more  is  expected  in  future. 

The  most  important  additions,  however,  are  the  collections  made 
by  Mr.  F.  H.  Bradley,  of  the  Scientific  School,  chiefly  at  Panama, 
Callao,  and  other  points  on  the  west  coast  of  America.  The  ex- 
penses of  this  expedition  have  been  paid  by  subscriptions  from 
Pro£  J.  D.  Dana,  Prof.  B.  Silliman,  John  Cunmiings,  Jr.,  Esq.,  of 
Boston,  Hon.  W.  W.  Boardman,  of  New  Haven,  Prof.  G.  J.  Brush, 
Ppo£  S.  W.  Johnson,  and  C.  S.  Lynch,  Esq.,  of  Boston. 

Acknowledgments  are  also  due  to  David  Hoadley,  Esq.,  Presi- 
dent of  the  Panama  Railroad  Co.,  and  to  F.  W.  G.  Bellowes,  Esq., 
Vice-President  of  the  Pacific  Mail  Steamship  Company,  to  whose 
liberality  we  owe  the  free  transportation  of  these  large  collec- 
tions, as  well  as  free  passages  and  other  important  facilities  for 
Mr.  Bradley. 

From  this  source  88  barrels,  boxes,  and  kegs,  containing  over 
100,000  specimens,  about  one  half  of  them  preserved  in  alcohol, 
have  been  received. 

The  expenses  of  other  collections  received  during  the  past  year, 
as  well  as  the  general  expenses  attending  their  care  and  preserva- 
tion (not  including  salary),  have  been  paid  from  an  appropriation 
of  $500  from  the  funds  of  the  Scientific  School,  and  $150  from  the 
Collq^  fimds. 
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Dnring  the  past  two  years  the  number  of  donations  received 
was  229,  including  about  141,000  specimens.  Three  speoimens 
were  purchased;  and  16  lots,  containing  3,000  specimens,  were 
obtained  by  exchange. 

The  following  summary  embraces  the  collections  received  daring 
the  past  year,  as  well  as  those  received  the  previous  year,  not 
before  acknowledged.  The  number  of  specimens  in  some  cases 
can,  at  present,  be  given  only  approximately. 

ADDITIONS  TO  THE   ZOOLOGICAL  COLLECTIOXS. 

Specimens. 

Panama  Expedition— Co^Ziertnl  by  F.  H.  Bradley. — MammaU,  Birds,  Rep- 
tilea,  Fishes,  Insects,  and  Marine  Invertebrata,  from  Panama  and  Pearl 
Islands ;  Reptiles,  Fishes,  Corals,  Shells,  and  other  Marine  Invertebrates, 
Aspinwall ;  Fishes,  Shells,  Crustacea,  and  Radiates,  Callao,  Peru ;  Fishes, 
Shells  and  Radiates,  San  Salvador,  100,000 

Fi-of.  J.  D.  i>ana.— Shells  from  Michigan,  collected  by  F.  H.  Bradley ;  Rep- 
tiles, Insects,  Crustacea,  Worms,  Corals,  and  Echinoderms,  American  and 
forei^,  835 

Cheat.  Wright  (Class  of  1885,  Y.C.),  Wethersfield,  CL—Land  Shells,  Cuba; 
identified  by  Thos.  Bland,  Esq.,  1,438 

8.  1.  Smith,  Sheffield  Scientific  School.— Reptiles,  Bird's  Eges,  Shells,  In- 
sects, Norway,  Me.  ;  Shells,  Insects,  etc..  New  Haven  and  vicinity,  7,016 
JEiutex  InMUuU,  Salem,  Mass.,  in  exchange.— Corals,  East  Indies ;  Sponges, 
Echinoderms,  MoUusca,  etc.,  American  and  foreign ;  Crustacea,  Inaects, 
etc.,  Massachusetts,  200 
Smithsonian  InftUuti(m.—3he\\B  fi-om  U.  S.  Expl.  Expedition,  W.  Indies, 
California,  Mazatlan,  Cape  St.  Lucas,  England ;  Birds^  Eggs,  many  Arctic 
species ;  Fishes,  Crustacea,  Corals,  and  Echinoderms,  American  and  foreign,  4,200 
Prof.  D.  C.  Eaton.— Con\9y  Echinoderms,  and  Shells,  Florida ;  Shells,  Sand- 
wich Is.,  etc. ;  Insects,  Europe  and  America,                                                      1»441 
Pr^'  B.  Silliman. — Insects,  Shells,  etc,  California  and  Colorado ;   Corals, 
W.  Indies;  Echinoderms,  Panama;   Indian  Relics,  California;  Insects, 
Connecticut,  753 
Prof.  O.  J.  Bruuh. — Corals  and  Insects,  4 
Prof  0.  C.  Marsh. — Insects  and  Mammals,                                                                 10 
Prof.  A.  E.  F«rrifl.— Fishes  and  Marine  Invertebrates,  Bay  of  Fundy ;  Rep- 
tiles, Insects,  Shells,  etc..  New  England;   Foreign  Corals  and  Shells; 
Shells,  Insects,  etc.,  LAke  Champlain,                                                               11,134 
Prof.  W.  D.  WhUney.—^\\e\\%,  Africa;  Birds,  U.  States  and  S.  America,                  190 
WaHUr  S.  Church,  Esq.,  New  York.— Bird-skins,  Peru,  9 
F.  IT.  Bradley  (S.  S.  S.).— Birds,  Reptiles,  Insects,  Shells,  Connecticut  and 

Vii^nia ;  Radiates  and  Mollusca,  Long  I.  Sound,  797 

BoaUm  Society  of  Natttral  Eiitory,  in  exchange.— Echinoderms  and  Corals, 

American  and  foreign,  9IS 

SiBv.  E.  C.  BoOeiy  Portland,  Me.— Land  and  A-csli-water  Shells,  Maine,  990 

0.  N.  BrookSy  Eiq.y  Faulkner's  Island.— Eggs  of  the  Roseate  Tern,  50 

Chicago  Academy  of  Natural  SeieneeSy  in  exchange.— Bird-skins  and  Eggs, 

U.  Sutes  and  Arctic  America,  818 

Jfm.  Martha  Cook,  Cambridge,  Mass.- Insects  fh)m  Cambridge  and  New 

York,  4 

Rier  CoUier,  Ph.D.  (1806, 8. 8.  &).— Insects,  New  Haven,  46 

A.  Baggetty  Jr.,  New  Haven.— Insects,  New  Haven;   Shells,  etc.,  foreign,  5S 

Insects  and  Cmstaceans,  Africa  (deposited),  8 

W,  W,  BeiuUm,  JE19.,  New  York.— Insects,  BeptUes,  Shells,  etc.,  New  York,  9ft 

JET.  M.  Dudley  (B.  8.  School).— Insects,  Reptiles,  Shells,  etc.,  Connectlcnt 

sndN,  r.;  FlBb,MM3s,,  88 

Jn  exaban/re.—Iiuectg,  MsMacbosetU,  75 
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JUh^  Wcotler  Botehkitij  New  HftTen.--8hellB  and  Echinodenni,  E.  Indies 

and  China,           •  066 
Jhr.  Thtm.  H.  ToUm  (Class  of  18S4),  New  Haven.— Corals,  Sponges,  Shells 

and  Echinoderms,  Aspinwall,  677 

Mrt,  Dr.  W.  Ihrker^  New  York.— Insects,  etc,  fh>m  S.  Africa  (deposited),  14 

Reptile,  8.  Aftica;  Insects,  Upper  India  (donated),  15 

W.  8,  Brewer.— ^gg  of  Peacock,  1 
Wm.  Stone  (Class  of  1865).— Reptiles,  Insects,  etc..  New  Haven ;   Insects 

and  Reptiles,  Croton  Falls,  N.  T.,  90 
Otorge  J.  PumpeUy^  Eta.,  Oswego,  N.  T.  (CUss  of  1896).  — Reptiles,  In- 
sects, Shells,  etc.,  Indiana,  IlL,  and  N.  T.,  collected  by  F.  H.  Bradley,  716 
Wm.  C.  Mlnor^  M.D.^  New  Haven. — Insects,  Shells,  etc,  Ceylon;  Corals 

and  Shells,  Florida ;  Reptiles,  Shells,  etc..  New  Haven,  912 

Skolls  and  Skeletons,  Mammals,  Birds,  Fishes  (deposited),  20 

Alex.  U.  McAUitUr  (Class  of  1866,  S.  S.  S.).— Insects,  New  Haven,  2 
Prof.  W.  H.  Brewer.— %hQWA  from  Germany;   do.  from  Mississippi  River; 

Reptiles,  New  York ;  Insects,  New  Haven,  199 
Pnf.  A.  E.  VerriU  and  8.  Z  5m«A.— Insects,  Shells,  Fishes,  Crustacea,  etc, 

Connecticut,  618 
8. 1  SmUh  and  8.  8.  Ferry  (S.  S.  S.).— Crustacea,  Worms,  Insects,  Fishes, 

Connecticut,  45 
Prof.  A.  K  VerriU  and  Zoological  Clan  (Class  1866,  S.  S.  S.).— From  Zoolo- 

gcal  Excursions,  MammalH,  Birds,  Reptiles,  Fishes,  Insects,  and  Marine 

I  vertebrates,  2,079 

Do.  (Classes  1867  and  '68,  &  S.  S.).— From  Zoological  Excursions,  land  and 

marine,  4,657 

Prof.  S.  W.  /oAfisfm.- Insects  from  Orape-Vine ;  Potato  Beetle,  Iowa ;  In- 
sects from  Lewis  Co.,  N.  Y.,  44 

R  Suffertt  JSkg.^  Cuba,  In  exchange.— Insects  fh)m  Cuba,  128 

Amot  Shepherd,  JEtq.,  Plantsvlllc  —  Insects,  Reptiles,  etc,    Bristol    and 

Plantsville,  Ct,  249 

L.Trowfeloi,JStq.j  East  Medford,  Mass.— American  and  foreign  SUk-worms 

and  Silk,  etc.,  10 

T.  O.  Sanborn^  JS19.,  Boston,  Biass.— Insects,  81 

A.  &  Ihekard,  Jr.^  M.D.^  Salem,  Mass.— Insects  from  Maine  and  Mass. ; 
Crustacea  and  Radiates  from  Maine,  27 

Invertebrates  from  Labrador,  (in  exchange),  800 

B.  &  Mont,  £49.,  Salem,  Mass.— Insects  from  Maine ;  Corals,  foreign,  5 
JC  ie.  Chamberktin  (Class  of  1857).— Starfish,  West  Indies,  1 
J7.  W.  Oretn,  Beq.,  Mt.  Morris,  N.  Y.— Shells,  81 
A  L.  ChiUenden  {S.  S.  &).- Living  Puffing  Adder,  New  Haven,  Ct.,  1 

C.  A.  DeKoff  (Class  of  1868).~Insects  from  Germany,  178 
Oeorffe  F.  Barker^  M.D.  (Class  of  1858,  S.  &  &).— Centipedes,  West  Indies,  8 
W.  A.  Copp  (CUms  of  I860).— Fish,  New  Haven,  1 
Om.  W.  Ihckj  New  York.— In  exchange.  Insects,  U.  States,  20 
Mbraee  Jfonn,  Cambridge,  Mass.- Echinoderms  and  Corals,  Pacific  Ocean,  44 
C.  R  Dodge  (S.  S.  &).— Shells  and  Insects,  Washington,  D.  C ;  Crustacea, 

Insects,  Shells,  Connecticut,  505 

Fbrrett  Shepherd,  Etq.  (CUms  of  1827),  New  Havea— Pish  and  Shell,  New- 
foundland ;  Insects*  eggs,  Texas,  99 
JVqf.  A.  Van  JVame.— Insects,  New  Haven,  5 
/Vqf.  S.  A.  itTmCon.— Insects,  New  Haven,  2 
J.  W.  OiUbty  Btq.  (Class  of  1868).— Insects,  New  Haven,  6 
Prqf.  E.  A.  NevAon  and  J.  W.  ^iMt.- Insects,  New  Haven,  10 
C  W.  Chem^  North  Adams,  Mass.— Insect,  1 
Jho.  Sjpenet,  Ag^  MUford,  Ellis  Co.,  Texas.— Living  "  Homed  Toad,**  Texas,  1 
Jfiss  BBm  D.  Makm^  New  Haven.— Rare  Insect,  1 
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BtehardR  amyik  (GImi  of  1866),  Onilfofd.— IdmcU  firom  QnUfort,  CtT 

and  Iowa,                                                                                •  56 

John  K  Qrom  (8. 8. 8.).~Insectfl ,  New  Hayen,  9 

W,  K  yUea  (8. 8.  8.)— Inaect,  New  Haven,  1 

W.  y.  2Hei  (8.  &  8.).— Bat  and  Insect,  New  Haven,  8 

D.  K  WdU  (S.  8.  8.).— InsecU,  Lonf?  Island,  9 

E.  T.  NtUxm  (8. 8.  8.).— Shells  and  Echinodtrms,  Long  Island  Sound,  and 
Chelsea,  Mass.,  164 

F.  W.SUnoeU  (8. 8. 8.).— Echlnoderms,   California;   Shells,  Worms,  Cros- 

tacea,  Echinoderms,  Long  Island  Sonnd,  904 

ff,  8.  WaUarnM  (8.  &  8.).— Shells,  etc.,  New  Haven ;  do.,  Ithaca,  N.  Y.,  85 

ff.  8.  Manning  (8. 8.  &  1861.)— Corals  from  Tortugas,  Florida,  96 
W.  J.  Beahy  Etq.,  Union  Springs,  N.  T.— Shells  and  Crostac^  Midiigan 

and  N.  Y.,  609 
J.  H.  Sternberghy  Esq,y  Panama.— Mammals,  Reptiles,  Insects  (with  nests), 

Chlriqui  Pottery,  etc.,  Panama  and  vicinity,  194 

Miu  Kate  Stembtrgh,  Panama.— Insects  and  Scorpions,  96 

Wm.  K  Stemberghy  Panama.— Insects,  5 

Don  Rdro  BroedU,  San  Mignel— Insects  from  Pearl  Islands,  4 

l>r.  Marthy  U.  8.  N.— Laige  Locust,  Panama,  1 
Bmry  EdtoardSy  JBig.— Starfishes,  Crustacea,   Shells,    Hydroids.    Sponges, 

etc..  New  Zealand ;  Sponges,  Shells,  Hydroids,  New  South  Wales,  861 
Muteum  of  Comparative  Zoology. —  In  exchange,    Echinoderms,  Acapulco, 

Mexico,  4 

C.  CowUm,  JStq.j  New  Haven.— Squilla,  Long  I.  Sound,  1 
Ptqf.  A.  JS,  VenrUl. — Corals,  E.  Indies ;   Echini,  miscellaneous,  ft'om  Essex 

Institute ;  Corals,  tjnpes  of  new  species.  Pacific  Ocean  (deposited),  906 

F,  W.  FdUnoetj  JE^q.  (Class  of  1853),  New  Haven.— Oysters  from  France,  9 

Jfrs,  K  R  MigMe^  Carson  City,  Nevada.— Shells  from  Nevada,  99 
J.  H.  Slack,  M.D.,  Philadelphia.— Casts  of  head  and  skull  of  Gorilla  cas- 

taniceps  Slack ;  and  skull  of  Chaeropsis  Liberiensis  Leidy,  8 
Purefuued.— Of  J.  G.  Rich,  Upton,  Me.,  a  Caribou,  mounted ;  of  F.  W.  Put- 

nam,  a  Bird  of  Paradise,  mounted ;  of  a  sailor.  Jaw  of  Shark,  W.  Indies,  8 

SPECIMENS   SENT  AWAY   IN   EXCHANGE. 

The  following  collections,  numbering  2212  labelled  specimens, 
have  been  sent  out  during  the  past  year.  Several  other  similar 
collections  are  nearly  ready  for  sending. 

Prof.  C,  E.  Hamlin,  Waterville,  Me.— Shells  from  Longf  Island  Sound,  159 
l>r,  A.  S.  Biekardj  Salem,  Mass.  —  Crustacea,  Echinoderms,  and  Shells, 

Long  Island  Sound,  40 

Jftwz  Intiitute,  Salem,  Mass.— Insects  from  Connecticut  and  Maine,  88 

Minerals,  various  localities,  69 
Echinoderms,  New  England ;  Corals  and  Echinoderms,  Panama  and  As- 

pinwall,  54 

Crustacea,  Worms,  and  MoUnsca,  Long  Island  Sound,  814 
iWI  &  Tmney,  Vassar  Female  College,  Poughkeepsie,  N.  Y.— Insects, 

New  England,  500 

Marine  InverUbrata,  New  England  and  Labrador,  699 
C  F.  HarU,  New  York.  —  ciorals  and  Echinoderms,   New  England  and 

foreign,  91 

Jbiton  Soeieiy  of  Natural  ITistory.— Echinoderms,  Eastport,  Me.,  10 

Corals  and  Echinoderms,  Panama,  etc.,  45 

Mumun  of  Ckm^Mrative  ZoSIojgor.— Echinodenns,  Eastport,  Me.,  and  Fkmama,  8 

jR  Aiffsri,  Ja^.,  Cuba.— Insecta  of  New  SnglaDd,  150 
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Ck>i<LKcno]r  of  Natiyx  Bixm. 

A  beautifnl  collection  of  Native  Birds  has  been  placed  in  Shef* 
field  Hall  by  Professor  Whitney,  who  collected  and  arranged 
them.  The  glass  case  in  which  they  are  exhibited  now  stands  in 
the  second  story  of  the  East  wing,  at  the  head  of  the  staircase 
leading  to  the  Metallurgical  Museum.  This  collection,  numbering 
152  specimens,  includes  examples  of  nearly  all  the  birds  which  are 
ordinarily  met  with  in  Connecticut.  Being  neatly  mounted  and 
catalogaed,  they  furnish  to  the  students  an  excellent  illustration  of 
the  local  ornithology. 

]>•— COI<I<ECTION8    IN    BOTANY. 

Professor  Eaton's  private  library  and  herbarium  are  the  princi- 
pal accessories  to  the  study  of  Botany,  which  are  available  for 
students.  The  herbarium  contains  the  greater  part  of  the  known 
plants  of  the  United  States,  and  has  been  enriched  with  large  col- 
lections from  England,  Germany,  Norway,  Japan,  Australia,  the 
Pacific  Islands,  Cuba,  etc.,  so  that  it  contains  not  less  than  eight 
or  ten  thousand  species.  The  collection  is  well  mounted  and 
arranged  according  to  the  most  improved  methods,  and  it  is  in- 
creasing by  large  accessions  every  year. 

Prof  Bbeweb's  herbarium,  which  is  kept  in  Sheffield  Hall,  is 
also  accessible  to  students  in  Botany. 

The  Flora  of  the  region  about  New  Haven  is  rich  and  varied, 
and  includes  maritime  as  well  as  inland  species  in  great  abundance. 

B«~AORIGITI<TfTmAI<    mVBUVM. 

[In  chai^  of  Professore  Bbbwbb  and  Johnson.] 

The  Agricultural  Lecture-room,  recently  completed,  is  furnished 
with  commodious  cases  for  specimens  to  illustrate  Agricultural 
instruction.  The  space  is  not  sufficient  for  the  reception  of  bulky 
implements  and  machines,  but  is  otherwise  adequate  to  the  present 
requirements  of  the  School 

There  is  already  in  this  collection  a  series  of  authentic  guanos, 
superphosphates,  and  other  commercial  fertilizers,  numbering  220 
specimens,  of  which  about  100  have  been  accurately  analyzed 
by  or  under  direction  of  Prof  Johnson ;  a  series  of  peats  and 
twamp  mnckfl,  80  in  number,  also  analyzed  under  direction  of 
Pro£  Johnson,  in  his  capacity  of  Chemist. to  the  State  Agrvsol- 
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tural  Society ;  40  samples  of  soils,  180  specimens  of  minerals,  and 
rocks  illustrative  of  the  origin  of  soils,  etc.  etc.    * 

In  addition,  Pro£  Verrill  and  Mr.  S.  L  Smith  have  arranged 
6,000  specimens  of  insects  injurious  and  useful  in  Agriculture. 

The  School  is  indebted  to  the  following  persons  for  important 
contributions : 

John  T.  Andrew,  Esq.,  West  Corawall,  Conn.,  samples  of  Leioestev  and  CottwoU 
Wool. 

Prof.  Chandler  and  A.  A.  Julien,  of  Columbia  Coll.,  a  suite  of  the  rock  guanoa  oi 
Sombrero  Island. 

Prof.  J.  D.  Hague,  of  the  Mass.  Institute  of  Technology,  a  suite  of  40  specimeni 
of  Guano  from  Baker's,  Jarvis,  and  other  islands  in  the  Pacific. 

Prof.  C.  IT.  Shepard,  of  Amherst  College,  twelve  samples  of  Carolina  cotton  and 
BOgar  soils,  marl,  Ac, 

G.  N.  Cleveland,  of  Mass.,  ten  samples  of  green  sand  marl  from  New  Jersey. 

S.  L.  Goodale,  .Sec'y  of  the  Maine  Board  of  Atn'iculture,  three  samples  oj 
ground  bone,  four  of  superphosphate  of  lime,  and  six  specimens  of  Borden*s  ex- 
tract of  beef. 

T.  S.  Gold,  Esq.,  Sec'y  of  the  Conn.  Board  of  Agriculture,  six  samples  ol 
South  Down  wool. 

Samuel  Fowler,  Esq.,  of  Westfield,  Mass.,  6  samples  of  Georgia  cotton  soils. 

Dr.  R.  A.  Fisher,  of  Grass  Valley,  Cal.,  box  of  specimens  illustrating  Dr.  Voo 
Welsbach's  preparation  of  fibre,  cloth,  and  paper  made  from  the  husks  of  Indian 
com  at  the  Imperial  Austrian  paper  manufactory,  near  Vienna,  and  sample  of  many 
headed  wheat  from  Pike's  Peak,  Colorado. 

Clarence  King,  Ph.B.,  late  of  the  Geological  Survey  of  Cal,  specimen  of  Pine 
Sugar  from  the  Sierra  Nevada  of  Cal. 

Messrs.  F.  F.  Thomas  and  G.  W.  Mixter  of  the  Scientific  School,  specim«ii8  o; 
soils,  8  samples  from  Tioga  Co.,  N.  T.,  and  S^irom  Rock  Island,  III. 

Prof  B.  Silliman,  7  samples  of  alkali  soils  from  Nevada. 

Rowland  Hazard,  Esq.,  Peacedale,  R.  I.,  specimens  of  dy^d  wool 

It  is  desirable  to  increase  these  collections,  and  friends  of  the 
School  will  confer  a  great  favor  by  sending  specimens  of  soib 
of  remarkable  or  characteristic  quality  (in  quantities  of  4  quarts) 
of  guano  or  other  natural  fertilizers  and  of  new  artificial  fertilizen 
(in  quantities  of  2  quarts) ;  seeds  of  useful  plants,  especially  o: 
new  or  rare  varieties ;  textile  fabrics,  and  vegetable  products  gen 
erally  that  admit  of  preservation ;  portraits  and  small  models  o: 
thoroughbred  animals;  specimens  of  wool  and  animal  fibres 
small  models  of  implements  and  machines ;  models  or  figures  o: 
firuits,  roots,  and  perishable  products.  Parties  willing  to  contribute 
to  the  Agricultural  Museum  will  receive  lists  of  desiderata  aac 
other  information  they  may  require,  on  application  to  Pro£  Brewer 
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r.-BlV«IlfSBBIlf«  H01IBI.8,  IH nTBUHKinra,  AVm  APPARATUS. 

[la  charge  of  Profetson  Nobtoh  and  Ltican.] 
The  Department  of  Engineering  is  provided,  by  the  liberality  of 
Joseph  E.  Sheffield,  Esq.,  with  a  large  collection  of  geometrical, 
architectural,  topographical,  and  constructional  models.  The  col- 
lection comprises  a  large  number  of  models  in  plaster,  made  by 
M.  Bardin,  formerly  Professor  in  the  Polytechnic  School  in  Paris, 
and  sets  of  models  in  wood,  made  by  Schrdder  in  Darmstadt,  and 
a  considerable  number  contrived  for  special  purposes  of  instruc- 
tion, and  made  in  New  Haven. 

The  Department  is  also  furnished  with  a  full  set  of  instruments 
for  surveying  and  field  engineering — compass,  theodolite,  level, 
transit,  Ac. — and  with  a  suite  of  apparatus  contrived  by  the 
Professor  of  Engineering  for  the  purpose  of  testing  the  theoretical 
laws  of  the  strength  and  stiffness  of  materials. 

The  following  is  a  brief  statement  of  the  different  sets  of  models 
in  the  collection : 

L  Models  in  Plaster, 

1.  O«ometrical  Solids — including  solids  of  rerolution,  helicoidal  bodies,  twisted 

rings,  torus's,  Ac. 

2.  PoiD8ot*8  Regular  Polyhedrons,  with  their  derived  forms. 

8.  Complete  set  of  models,  in  illustration  of  the  intersections  of  surfaces. 

4.  Set  of  models  of  arches,  and  their  separate  stones — oblique,  groined,  cloistered, 

terminated  by  curved  surfaces,  Ac. 

5.  Spiral  staircases. 

6.  Screws  of  different  forms. 

7.  Models  of  bridges,  with  approaches  and  wing-walls. 

8.  Models  of  oblique  bridges. 

9.  Models  of  niches. 

10.  Models  of  the  Orders  of  Architecture ;  also,  of  twisted  oolunms,  and  certain 
architectural  details. 

11.  Two  models  of  Capitals  of  Columns — new  forms,  designed  and  presented  by 

Prof.  Louis  Bail 

12.  Set  of  Topographical  models,  showing  contour  lines,  shading,  tinting,  Ac,  with 

aeeompaoying  topographical  drawings ;  and  including  a  large  model  of  the  Past 
of  Mt  Ceiiis,  showing  contour  Imes,  Ac 

n.  Models  in  Woody  Iron^  or  Brass. 

15.  Set  of  models  in  illustration  of  problems  in  Descriptive  Geometry. 
14.  Set  of  Models  of  Joints. 

1ft.  Models  of  Warped  SorfiMjee.  A  considerable  number  of  these  are  in  imitation 
of  the  Olivier  Models,  India-rubber  threads  being  substituted  filr  silk  threads 
•Iretdied  bj  weights. 

16.  Larg*  model  of  a  Roof  Truss  of  great  span. 

17.  Model  of  McCalliim's  Ardied  Truss  Bridge. 

18.  Modda  in  Wood  and  Mettd,  WiutnUDg  the  priodplet  of  mechaaluii. 
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ED.   Wbrkms^  Modeh  of  Engim$. 

Two  highly  fioithed  models  of  Steam  Engines— the  one  nuurioe,  the  other  oedl- 
Utii«  (a  woriuog  inodei)— both  presented  by  T.  S.  fiowlaod,  Esq,  of  the  Obott- 
nentftl  Works,  Greenpoint,  L.  L 

A  fine  working  model  of  an  Oscillating  Engine,  with  boiler— presented  by  Wm. 
W.  Woolsey,  Esq.,  of  New  Haren. 

A  large  sectional  model  of  a  Stationary  Condensing  Engine  and  Boiler,  diowiqg 
the  arrangement  and  motion  of  the  parts — brooght  to  this  oomiCiy  by  Dr.  Lardner, 
and  used  in  his  lectures. 

G.-IHAPS,    OHAmTS,    AND    TOPOOmAPHICAL    HiODBIiS* 

[In  chai^ge  of  Professors  Nobtok  and  Oilman.] 

For  illustrating  the  lectures  in  Physical  Geography,  and  the 
other  studies  of  the  School,  the  beginning  has  been  made  of  a  col- 
lection of  maps,  charts,  reliefs,  and  topographical  models.  As  the 
scope  of  the  School  is  extended,  every  thing  which  illustrates  the 
physical  structure  of  the  globe,  especially  all  maps,  whether  gen- 
eral or  special,  exhibiting  the  results  of  scientific  surveys,  wiH  be 
found  of  use,  not  only  in  the  instruction  of  classes,  but  for  con- 
sultation and  reference  among  scientific  men.  All  such  contribu- 
tions to  the  resources  of  the  School  will  be  carefully  preserved 
and  exhibited. 

For  immediate  service  in  the  class-room,  the  below-mentioned 
means  of  illustration  are  now  employed. 

Ouyot's  Wall  Maps,  large  series,  illustrating  the  physical  structure  of  the  Earth 
and  of  the  several  continents. 

Sydow's  Wand- Atlas  iiber  alle  Theile  der  Erde. 

Ewald's  Orographische  WandKarte. 

Berghans  and  StulpnageFs  Wall  Map  of  the  Earth. 

Bretschneider^s  Historische  Wand-Earten  von  Europa. 

General  Atlases  of  Kiepert,  Stieler,  Berghaua,  Sydow,  etc. 

Terrestrial  and  Celestial  globes  (16  inches). 

Topographical  model  of  the  pass  of  Mt  Cenis. 

Model  of  Mt.  Blanc  and  its  environs,  by  Enmmer,  21  Xl*?  in.  (from  Hitter's  Ibrmry). 

Belief-map  of  Switserland,  by  Bauerkeller. 

Belief-map  of  Palestine,  by  yon  Erbe.    (18^X16^  inches.) 

Belief-plan  of  Jerusalem,  by  Altmiiller.    (8X10^  inches.) 

Van  der  Welde's  new  Wall  Map  of  Palestine. 

Stries  of  Belief-plans  of  the  environs  of  Mets,  and  a  corresponding  aeries  of  topo- 
graphical maps  illustratiTe  of  the  different  modes  of  representation  and  de- 
lineation. 

Beries  of  Belief-pUns  and  Maps  (similar  to  those  just  mentioned),  repreaentfay  the 
Isle  de  Porquerolles. 
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Til.— Pnlblle  liOijfwret  to 

The  officers  of  the  school  refer  with  plessare  to  their  relations 
with  the  Connecticut  State  Board  of  Agriculture,  organized  by 
the  General  Assembly  in  the  May  session  of  1866.  By  invitation 
of  the  faculty,  the  annual  meetings  of  the  Agricultural  Board  and 
of  the  State  Agricultural  Society  were  held  in  the  large  lecture- 
room  of  Sheffield  Hall,  on  the  8th,  9th,  and  10th  of  January,  the 
lectures  and  discussions  occupying  both  evening  and  day-time. 
By  request  of  the  Board,  three  public  lectures  were  given  by 
Pro£  Brewer,  one  on  "  Irrigation  in  California,"  and  two  on  "  Dis- 
eases of  Plants  caused  by  FungL''  Prof  Johnson  also  gave  a  lec- 
ture on  ^'  Recent  Investigations  concerning  the  source  and  supply 
of  Nitrogen  to  Plants,"  and  a  second  on  ''  The  Principles  which 
may  guide  the  Farmer  in  the  selection  and  use  of  Fertilizers." 

Messrs.  Brewer  and  Johnson  having  previously  signified  their 
willingness  to  devote  some  time  to  giving  lectures  on  agricultural 
topics  in  different  parts  of  the  State,  the  Board  of  Agriculture,  at 
their  January  meeting,  accepted  the  offer,  and  directed  that  arrange- 
ments should  be  made  for  employing  Prof  Brewer  to  lecture  under 
their  auspices  during  two  weeks  in  the  month  of  March.  His  ser- 
vices were  to  be  gratuitously  rendered,  and  the  lectures  were  to 
be  free ;  but  the  expenses  of  travel  were  to  be  borne  by  the  Agri- 
cultural Board.  In  accordance  with  this  arrangement,  the  ap- 
pointments were  made  for  Prof  Brewer  in  the  following  places : — 
Norwich,  Central  Village,  Brooklyn,  Stafford,  Rockville,  Hartford, 
Bristol,  Norwalk,  New  Milford,  and  Falls  Village. 

Till.— Pnblte  I^eetwret  to  Meelimilci. 

In  continuance  of  the  plan  commenced  last  year,  a  series  of 
evening  lectures  to  Mechanics  is  now  in  progress  in  the  large  Lec- 
ture room  of  Sheffield  HalL  * 

The  object  of  this  course  is  to  gratify  the  interest  of  practical 
Mechanics,  and  others,  in  the  discussion  of  scientific  topics,  and 
to  diffuse  a  knowledge  of  scientific  fiEtcts  and  principles. 

The  lectures  are  given  on  Monday  and  Thursday  evenings,  at  a 
charge  of  one  dollar  for  the  course. 

The  Hall  has  been  well  filled  by  an  intelligent  and  appreciative 
aodieDoe.    The  following  is  the  programme : 
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I. 

Jan.  28. 

II. 

"     31. 

m. 

Feb.    4. 

IV. 

«       7. 

V. 

"      11. 

VI. 

"      14. 

VII. 

"      18. 

vm. 

"      21. 

IX. 

"      25. 

X. 

«      28. 

XL  March  4. 

XII. 

7. 

xm. 

"      11. 

XTV. 

«      14. 

XV. 

«      18. 

XVL 

"      21. 

xvn. 

«      25. 

XVHL 

«      28. 

General  considerations  relating  to 

Heat, Prof.  Barksb. 

Dynamic  Theory  of  Heat,         -     "  " 

Effects  of  Heat,         -        -        .     «  « 

Meteorological  Effects  of  Heat,    Prof  Bbewsb. 
Warming  and  Ventilation,        -     "  " 

Fuel,       -        -        -        -        -    Prof.  Johnson. 


Mechanical  Relations  of  Heat,       Prof  Lyman. 
Coal  and  Coal  Mining,  Prof  Rockwell. 

((  ((  U  C(  u  u 

Copper, Prof  Brush. 

Zinc, «c        4« 

14.  Physical  Geography  of  N.  America,  Prof  Gilman. 
"  "  "  the  U.  States, "  " 

Tides  of  the  Atlantic  Coast,         Prof  Norton. 
Magnetism  and  the  Magnetic  Needle,  "       " 
Grecian  Architecture,  -        -      Prof  Bail. 


IX.    State  StndenU. 

The  usual  advertisements  have  been  inserted  in  the  newspapers 
of  the  State  during  the  past  year,  announcing  that  a  certain  num- 
ber of  vacancies  in  the  free  scholarships  of  the  School  were  open 
to  applicants,  preference  being  given  to  the  sons  of  those  who  have 
fallen  in  the  national  army  or  navy,  and,  next  to  them,  to  young 
men  in  need  of  pecuniary  assistance.  Notwithstanding  this  pub- 
licity, the  vacancies  have  not  all  been  filled.  The  officers  of  the 
School  believe  tliat  if  the  teachers  in  the  various  towns  of  the 
State  should  call  attention  to  this  opportunity  for  free  scientific 
education,  it  might  be  of  service  to  individual  young  men  and  to 
the  State  at  large.  It  would  be  no  pecuniary  advantage  to  the 
School  to  have  these  scholarships  filled ;  but  we  believe  that  the 
community  would  be  greatly  benefited  by  the  education  of  more 
scholars  in  the  various  departments  of  scientific  training. 

Through  a  wbe  provision  of  the  Legislature,  the  School  is 

brought  into  advantageous  relations  with  the  State  Board  of  Edu- 

ovfekm,  the  Secretary  of  that  body,  like  the  former  Superintendent 

"^•tt  Common  Schools,  being  an  ex  officio  member  of  the  Board  of 

Vinton  and  of  the  Appointing  Board.    Rev,  Burdsey  G.  Northrop, 


DEATH  OF  PB0F£S80B  J.  A.  PORTER.  80 

the  new  incumbent  of  this  office,  early  made  himself  acquainted 
with  the  scope  of  the  School,  and  has  expressed  the  intention  of 
making  known,  as  he  moves  about  the  State  on  his  official  tours, 
the  opportunities  which  are  here  open  for  the  scientific  and  prac- 
tical education  of  young  men.  In  this  connection  it  may  be  pro- 
per to  add,  that  the  Faculty  of  the  School  stand  ready  at  all  times 
to  show  their  interest  in  the  promotion  of  the  public  school  inter- 
ests of  the  State.  Professors  Whitney,  Brewer,  and  Oilman  have 
delivered  lectures  at  the  Normal  School  within  the  year,  and  some 
of  the  Professors  are  under  engagement  to  take  part  in  the  Teach- 
ers' Institutes. 

X«    Death  of  Professor  John  A.  Porter. 

Prof  John  A.  Porter,  who  was  actively  concerned  in  the  admin- 
istration of  the  School  during  a  period  of  twelve  years,  died  at  his 
residence  in  New  Haven,  August  25,  1866.  Although  his  official 
connection  with  this  institution  had  been  terminated  in  1864  at 
his  own  request,  in  consequence  of  prolonged  illness,  his  recent 
associates  and  colleagues  desire  in  these  pages  to  renew  the  testi- 
mony which  was  given  last  year  respecting  the  unwavering  inter- 
est which  he  maintained  so  long  in  this  department  of  Yale  Col- 
lege.    A  brief  outline  of  his  life  may  also  be  deemed  appropriate. 

John  Addison  Porter,  son  of  Addison  Porter,  was  bom  at 
Catskill,  N.  Y.,  March  16,  1822.  During  early  life,  his  paternal 
home  was  Philadelphia.  He  graduated  at  Yale  College  in  1842, 
and  continued  his  studies  at  home  and  in  New  Haven,  until  1 844, 
when  he  went  to  Newark,  Del.,  to  be  connected  with  Delaware 
College,  first  as  Tutor  and  then  as  Professor  of  Rhetoric.  After 
remaining  there  three  years,  he  went  to  Germany  and  studied 
Chemistry  at  Giessen  under  Dr.  Justus  Liebig.  Returning  in 
1 850,  he  soon  became  connected  with  Brown  University,  as  Pro- 
fessor of  Chemistry  applied  to  the  Arts.  In  1862,  he  was  invited 
to  Yale  College  to  succeed  Prof  John  P.  Norton  as  Professor  of 
Analytical  and  Agricultural  Chemistry,  and  he  remained  connected 
with  the  Scientific  Department  of  this  College  (although  his  title 
and  duties  were  altered  as  the  institution  became  enlarged)  imtil 
physical  infirmities  disabled  him.  He  then  went  to  Europe  in  the 
hope  of  improving  his  health — but  his  efforts  were  in  vain,  and 
after  protracted  sufferings,  borne  with  Christian  fortitude  and  sub- 
mission, his  life  was  ended  at  the  age  of  forty-four. 
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Deeply  interested  in  all  departments  of  philosophical  inquiry, 
possessed  of  a  mind  of  nnusnal  vigor,  varied  in  his  tastes  and  ac- 
quisitions, cultivated  in  the  management  of  his  pen  and  voice,  he 
was  for  several  years  the  principal  exponent  of  the  School  before 
the  public ;  and  with  marked  enthusiasm  and  energy  he  devoted 
himself  to  the  enlargement  of  the  institution  and  its  more  thor- 
ough adaptation  to  the  wants  of  the  community.  He  also  took  a 
deep  interest  in  political  discussions,  and  was  earnest  in  his  efforts 
for  the  promotion  of  loyalty  and  charity  during  the  recent  war. 

His  published  writings  are  but  few  in  number,  the  chief  of  them 
being  two  elementary  text-books  on  Chemistry,  a  pamphlet  on 
Agricultural  Schools,  and  occasional  contributions  to  the  periodi- 
cals of  the  day. 

XI.    Instructors  and  l^twdles. 

The  corps  of  instructors  has  been  enlarged  by  the  appointment 
of  Othniel  C.  Marsh,  Esq.,  a  graduate  of  Yale  College  in  1860, 
to  be  Professor  of  Palfleontology.  Mr.  Marsh  was  a  scholar  in  this 
department  from  1860  to  1862,  and  during  the  three  years  follow- 
ing resided  abroad,  chiefly  at  Berlin  and  Heidelberg,  engaged  in 
scientific  studies.  Since  his  return  the  instruction  in  geology  has 
devolved  on  him,  and  the  remainder  of  his  time  has  been  occupied 
in  increasing  the  College  collections  in  geology  and  palsBontology. 

Pro£  Eaton,  who  was  in  Europe  at  the  time  of  the  last  report, 
has  returned  home  and  resumed  his  instruction  in  Botany. 

In  accordance  with  the  prospectus  made  public  a  year  ago,  the 
Mining  and  Metallurgical  section  has  been  organized  as  a  distinct 
department  of  the  School,  and  a  class  is  now  [Pursuing  the  special 
studies  of  this  course  under  the  instructions  of  Professors  Brush 
and  Rockwell. 

Greater  attention  than  heretofore  has  been  bestowed  upon  the 
study  of  the  English  Language,  though  the  time  at  command 
affords  but  limited  opportunity  for  rhetorical  criticism  and  prac- 
tice. 

The  instructors  are  seriously  considering  whether  a  four  years* 
course  of  study  will  not  be  more  satisfactory  than  a  three  years' 
coarse. 

The  present  arrangements  may  be  gathered  from  the  appended 
oiroolar. 
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At  the  Commencement  exercises  of  Yale  College  in  1866,  five 
Bcholars  of  this  department,  having  passed  successfully  the  re- 
quired examinations,  were  admitted  by  the  President  and  Fellows 
to  the  degree  of  Bachelor  of  Philosophy,  one  to  the  degree  of 
Arts,  two  to  the  degree  of  Civil  Engineer,  and  one  to  the  degree 
of  Doctor  of  Philosophy.  The  graduating  theses  of  these  gentle- 
men, and  the  Benselius  and  Silliman  Prize  Essays,  were  read  before 
the  President  and  Professors,  and  the  friends  of  the  graduating 
class,  on  Monday  evening,  July  23. 

Instruction  in  Military  Science  has  been  given  during  the  year, 
according  to  the  requirements  of  the  act  of  Congress,  by  Gen. 
A  VON  Steixavehr,  an  experienced  Prussian  officer,  lately  com- 
manding a  division  of  U.  S.  Volunteers. 

Tlie  number  of  scholars  in  attendance  during  the  academic  year 
beginning  September,  1866,  has  been  123, — of  whom  14  have  been 
Seniors,  32  Juniors,  and  38  Freshmen,  and  the  remainder  have 
been  students  of  partial  or  higher  courses. 

In  conclusion,  the  Governing  Board  call  the  attention  of  the 
Yiaitors  to  the  harmony  subsisting  between  this  institution  and 
all  the  other  organizations  with  which  it  is  associated  in  the  Col- 
lege and  in  the  State.  Friopdly  relations  have  likewise  been 
maintained  with  the  officers  of  other  Schools  of  Science  estab- 
lished in  different  portions  of  the  country  as  a  consequence  of  the 
national  grant. 

The  friends  of  this  department,  both  near  and  distant,  are  freely 
invited  to  become  familiar  with  its  practical  work,  and  are 
assured  that  any  contributions  they  can  bestow  upon  its  library, 
apparatus  and  collections,  or  its  special  and  general  funds,  will  be 
carefully  directed  to  the  advancement  of  the  objects  we  have  in 
view. 
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Daniel  Halsey  Wells, 
Joseph  Thompson  Whittelsey, 
Luther  Hodges  Wood, 


Bristol. 

Uiiiontovmy  Pa. 
Wlieding^  West  Va, 
Madison, 
New  Haven. 
Danvillej  Pa. 
Danvilky  Pa. 
Sandusky y  O. 
Rock  Island,  IlL 
Cambridge^  Mass. 
Norway y  Me. 
Upper  Aqveboyu€y  N.  Y. 
New  Haven. 
West  Haven, 
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JVNIOBS. 

Wellington  Miles  Andrew, 
Leonard  Strong  Austin, 
George  Franklin  Bailey, 
Henry  Norris  Baker, 
Samuel  Atkins  Barbour, 
Prederiiek  Converse  Beach, 
James  deTrafford  Blackstone^ 
James  Wood  Chapman, 
Albert  Gardner  Clark, 
Henry  Marehant  Dudley, 
Barton  Darlington  Evans, 
Edward  Forsyth  Finney, 
James  Fowler, 
Joshua  Comly  Grove, 
Frank  Morton  Guthrie, 
George  Wesson  Hawes, 
John  Corey  Hersey, 
Joseph  Courten  Hornblower, 
George  Anson  Jackson, 
Joseph  Scott  McKell, 
Charles  Kinney  Needham, 
Frederick  George  Noonan, 
George  Fowler  Pamielee, 
Lyman  Bradley  Parshall, 
William  Wallace  Redfield, 
Alexander  lienick, 
Joseph  Perkins  Rockwell, 
Lewis  Bridge  Stone, 
Samuel  Swift, 
Charles  Emory  Tainter, 
William  Robert  White, 
Heury  Shaler  Williams, 

FBBSHMBN. 

William  Greene  Abbot, 
William  Richardson  Belknap, 
Thomas  Gray  Bennett, 
Roman  Augustus  Biesell, 
Charles  Augustus  BriHlej, 
Eugene  Stuart  Bristol, 
Francis  Dudley  Buek, 
CbMr)eB  Campbell,  P 


Orange. 
Stratford. 
Rutland^  Vt. 
Brooklf/n,  N.  V. 
JiristoL 
Stratford. 
Norwich. 
Warsaw^  N.  Y. 
Cirwinfiali^  0. 
WhitinsviUe^  Mass. 
West  Chester,  Pa. 
St.  Louis^  Mo. 
WestfiM^  Masa^ 
Danville^  Pa^ 
Cin'Cinnati^  0. 
Worcester^  Mass. 
Jiridgeport. 
Pateraon^  N.  J. 
N^orth  Adanh%  Mass^ 
Chilicothe^  O. 
fjOuisviUe^  Ky. 
MUwaukeey  Wis. 
New  Haven. 
Farmer  Village,  Nl  Tl 
Philadelphia,  Pa. 
Ohilicothe,  O. 
Norwich. 
New  York  City^ 
Brooklyn,  N^  J" 
Worcester,  Mass. 
Philadelphia,  Pa, 
Ithaca,  N.  Y, 

Norwich. 
LouisviUe,  Ky, 
New  Haveiu 
Detroit,  MieK 
Hartford. 
New  Haven, 
New  York. 
MiUbum,  N.  J. 


STUDENTS. 


45 


Andrew  Dwight  Chidsey, 
-  Clarence  Marcellus  Clarke, 

Thomas  Fassitt  Collier,  b.a,        ) 
Wash  u  Udiy^  St.  Louia.  ) 

Alfred  Ronald  Conkling, 

Frederick  Sinillie  Curtis, 

Charles  Arthur  Doten, 

Augustus  Jay  DuBois, 

Joseph  Robinson  Folsom, 

Arthur  De  Wint  Foote, 

Julian  Griggs, 

David  Hanford, 

Albert  Banks  Hill, 
William  Rufus  Hopson, 
Edward  Whiting  Johnson, 
Joseph  Goodhue  Kendall, 
Charles  Byron  Koon, 
Augustus  Washington  Littleton, 
Houston  Lowe, 
Wallace  EUingwood  Mather, 
Henry  Hoyt  Perry, 
Charles  Henrique  Pope, 
Walter  Charles  Riotte, 
Joseph  John  Skinner, 
Jay  Wilson  Smith,  ^ 
George  Frederic  Stone, 
Henry  Herbert  Swinburne, 
Robert  Schuyler  Van  Rensselaer, 
Charles  Alvah  Weed, 
Horace  Franklin  Whitman, 
Willard  Wendell  Wight, 
Frederick  Everett  Willetts, 


New  Havetu 
Fair  Haven, 

St,  IjOUiSy  Mo. 

2^ew  York  City, 
Stratford, 
Bridgeport, 
New  Haven, 
Fair  Haven. 
Guilford, 
Chapiin, 

Middletow^n^  N.  T. 
Redding, 
Bridge^iort, 
Nonoich, 
Cleveland^  O, 
Auburn^  N,  Y. 
Peoria^  III, 
Dayt07\^  O, 
Afidover,  Mass, 
Southport, 
Loutsvilley  Ky, 
Son  Jos^y  Costa  Rica, 
WaUingford, 
Lodi,  m, 
Hartford, 
Newport,  M.  I, 
JBordentowfiy  N,  J, 
JBing/iamtony  N.  Y. 
Philadelphia^  Pa, 
Naticky  Mass, 
Glen  Covey  L,  L 


SPBCIAL    STUDENTS 

PURSUnCG  A  HIGHER  OR  A  PARTIAL  COURSE. 


John  Thornton  Baldwin, 
Frank  Howe  Bradley,  b.a. 
Stephen  Henry  Bronson, 
Beverly  Scott  Burton,  ph.b. 

Nathaniel  Burwash,  b.a.  Prof 

Peter  Collier,  pild, 

William  Cook,  b.a. 

John  Morrison  Davis^  * 


St,  LouiSy  3£o, 

Nexo  Haven, 

New  Haven, 

Philadelphia,  Pa, 
Nat.  Sci.  Victoria  Coll,  C,  W, 

ChittenangOy  N.  Y, 

New  York  City. 
'    Allegheny  CUy^  Pa. 
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Charles  Richards  Dodge,  Washingtofiy  D.  C. 

William  Franklin  Dow,  Detroit^  Mich. 

John  H  Grove,  Danville^  Ni  Y. 
Charles  Frederick  Hartt,  b.a.  )  oa    t  i      \r  t> 

AcdiaCoU.  \  St.  John,  KB, 

Franklin  Allen  Hinds,  Watertoton^  Ni  Y. 

William  Knox,  Philadelphia^  JPcu 

Lewis  Reed  Lamport,  PH.a     )  New  York  City. 

Univ.  N.  Y.  City.  )  -ct™  ^  urn,  vi.y. 

George  Richards  Lyman,  Nisw  Haven.. 

Thomas  Henry  Mason,  New  York  City. 

John  James  Matthias,  ph.r  Newark^  N.  J. 

Edmund  Hyram  Mclntyre,  Middles^  Vt 

Frank  Lawrence  Miles,  Elkhom^  IruL 

Alexander  Moller,  Mineral  Pointy  Wis. 

Wallace  Mott,  Bodyn^  Z.  I. 

Ohio  Wesl.  Univ.  J  ' 

John  Alsop  Paine,  m.a.  Ham.  Newark^  N,  J. 

Alexander  Smith  Palmer,  ph.b.  Stonington. 

Julius  Hayden  Pardee,  Oswego^  N.  Y. 

George  Brinckerhoff  Pumpelly,  OioegOy  N.  Y, 

William  North  Rice,  ax.  We«L  Uniy.  Springfield^  Mass. 

Charles  Shepard  Rodman,  New  Haven. 

Charles  Joseph  Sheffield,  New  Haven. 

James  Bennett  Stone,  c.e.  Boontony  N.  J. 

William  Stone,  b.a.  Croton  FaUs^  N.  Y. 

Franklin  Wallace  Stowell,  Brooklyn  y  N.  Y. 

Frederic  Terry,  New  HaveJu 

Clarence  Hawkins  Upton,  Rochester^  N.  Y. 

Sereno  Watson,  m.a.  Hartford. 

William  Clarke  White,  Eodiestery  N.  Y. 

Gardiner  Howland  Wolcott,  Astoria^  N.  Y. 

Seniors, 14 

Juniors, 82 

Freshmen, 89 

Special  Students, 88 

ToUl, 128 
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Object 

The  object  of  the  Sheffield  Scientific  School  Is  to  provide  yoang  men 
with  instruction  in  the  various  departments  of  Mathematical,  Physical 
mnd  Natural  Science.  By  an  act  of  the  Legislature  it  has  been  consti- 
tuted the  Connecticut  college  for  the  promotion  of  Agriculture  and  the 
Mechanic  Arts,  and  has  received  the  benefit  of  the  land  appropriation 
bestowed  by  Congress  upon  this  commonwealth.  As  a  department  of 
Yale  College  it  shares  in  the  advantages  which  pertain  to  that  long  es- 
tablished seat  of  learning.  Private  generosity  has  provided  additional 
facilities  for  the  prosecution  of  scientific  studies. 

Organization. 

The  care  of  the  institution  is  entrusted,  under  the  President  and  Fel- 
lows of  Yale  College,  to  a  Governing  Board  of  thirteen  professors,  who 
are  also  the  instructors  of  the  school,  each  of  them  representing  some 
department  of  learning.     Seven  other  teachers  are  also  employed. 
The  classes  of  the  school  are  arranged  in  seven  sections,  as  follows : 
I.  Chsmistrt  akd  Mineralogy. 
II.  Civil  Engineering. 

III.  MlECHANICS. 

IV.  MiNiNO  AND  Metallurgy. 
V.  Agriculture. 

VL  Natural  History  axd  Geology. 
Vn.  Select  Course  in  Science  and  Literature. 
The  arrangements  of  all  these  sections  are  fully  exhibited  below. 

Building  and  Apparatus. 

Sheffield  Hall,  in  which  most  of  the  instruction  is  given,  is  a  large 
tnd  well  arranged  building  containing  recitation  and  lecture  rooms  for 
>n  the  departments  of  the  school,  a  hall  for  public  assemblies  and  lec- 
tures, a  drawing  room  for  the  engineering  class,  laboratories  for  chemical 
^  metallurgical  investigations,  a  photographical  room,  an  astronomical 
^^Wratory,  a  museum,  a  libraij  nnd  rending  room,  besides  atwdie^  tox 
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some  of  the  professors,  M^here  their  private  technical  libraries  and  col- 
lections arc  kept. 

The  various  collections  of  the  School  and  of  the  College  (so  far  as 
the  latter  are  applicable  to  this  department)  have  been  described  in  the 
foregoing  report. 

Begolar  and  Partial  Students. 

The  pupils  of  the  scientific  school  are  thus  classified :  firnt^  those  who 
are  pursuing  a  systematic  and  prescribed  course  of  study,  extending 
through  three  years,  and  leading  to  the  degree  of  Bachelor  of  Philoa- 
ophy ;  secondy  those  who  have  already  been  admitted  to  the  degree 
of  Bachelor  of  Philosophy,  Science,  -  or  Arts,  and  are  pursuing  an  ad- 
vanced course  of  study  leading  to  the  degree  of  Doctor  of  Philosophy, 
or  in  some  cases  to  the  degree  of  Civil  Engineer ;  and  third^  special 
students,  who  have  already  made  a  certain  degree  of  proficiency  in 
some  department  of  science,  and  are  now  pursuing  special  scientific 
studies  under  the  personal  direction  of  some  of  the  professors. 

Degrees. 

The  degrees  below  named  are  conferred  by  the  Corporation  of  Yale 
College  on  students  who  have  passed  the  required  examinations  at  the 
close  of  their  course,  and  are  recommended  as  candidates  by  the  Gov- 
erning Board  of  the  School : — 

1.  Bachelor  of  Philosophy,  conferred  at  the  termination  of  three 
years'  study  in  any  one  of  the  several  sections  of  the  School ; 

2.  Doctor  of  Philosophy,  conferred  on  those  who  have  already  been 
admitted  to  the  degree  of  Bachelor  in  Philosophy,  Science,  or  Arts  (in 
this  or  in  any  other  college),  and  who  have  successfully  pursued  in  this 
college  a  higher  course  of  study, — when  the  Baccalaureate  degree  does 
not  indicate  an  acquaintance  with  the  Latin  knd  Greek  languages,  the 
candidate  being  required  to  show  some  proficiency  in  these  studies ; 

8.  Civil  Engineer,  conferred  on  students  of  the  engineering  section 
who  haye  already  taken  the  degree  of  Ph.B.,  and  subsequently  pursue 
with  success  the  higher  course  of  engineering. 

In  addition  to  the  diploma  of  the  Corporation,  the  instractore  will 
give  a  formal  certificate  stating  how  long  the  student  has  been  a  mem- 
ber of  the  institution  and  in  what  department  of  study  ho  is  proficient 
This  certificate  will  be  awarded  only  to  meritorious  students,  after  a 
thorough  examination,  and  will  be  considered  as  the  personal  recom- 
mendation  of  the  professors  who  sign  it 
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Conditions  of  Adminion. 

All  applicants  for  admission  must  be  not  less  than  sixteen  yean  of 
age,  and  most  bring  satisfactory  testimonials  of  good  character.  Stu- 
dents intending  to  enter  on  the  higher  and  special  courses  of  study 
mnst  exhibit  satisfactory  evidence  of  their  fitness  to  take  up  tho 
branches  they  propose  to  pursue. 

Students  desiring  to  go  through  any  one  of  the  prescribed  three-year 
conrBes  of  the  school,  as  candidates  for  the  degree  of  Bachelor  of  Phi- 
losophy, mnst  sustain  an  examination  in  the  following  books,  or  their 
eqaiTalents : 

^(9«6ra— Davies,  as  far  as  General  Theory  of  Equations.  Geometry — DaTies's 
Legendra.*  Plane  Trigonometry,  including  Analytical  Trigonometry — Loomis  or 
DaTieiL  Th§  EUmentt  of  Natural  Philosophy — Loomis  or  Olmsted.  Arithmetic, 
(indndiiig,  after  1867,  the  Metric  system  of  weights  and  measures.)  Englieh  Oram' 
mar.  Geography,  and  the  Hittwry  of  the  United  Statet. 

Some  acquaintance  with  the  Latin  language  is  regarded  as  essential 
to  the  most  efficient  progress  in  the  studies  of  the  school,  and  accor- 
dingly it  will  soon  be  made  a  subject  for  the  preliminary  examination. 
All  who  desire  it  can  so  readily  secure  instruction  in  this  tongue  that 
none  should  neglect  to  secure  the  advantages  which  come  from  its 
stady.  In  the  French  and  German  classes  great  assistance  will  be  derived 
from  previous  training  in  Latin, — while  but  little  will  be  gained  by  the 
preliminary  study  of  French  and  German,  as  every  class  at  present  be- 
gins with  the  rudiments  of  these  languages.  Latin  is  also  indispensable 
to  the  advanced  students  of  2!o6logy  and  Botany,  and  is  of  value  in  the 
nomenclature  of  all  departments  of  science. 

Id  consequence  of  the  incomplete  preparation  of  many  of  the  candi- 
ditea,  it  is  proper  to  say  that  the  examination  for  admission  is  strict  and 
foil  As  the  studies  above  named  are  not  pursued  in  the  school,  and 
we  essential  to  successful  progress,  no  one  can  be  received  as  a  scholar 
who  is  not  well  acquainted  with  these  branches. 

Candidates  for  advanced  standing  are  examined,  in  addition  to  the 
preparatory  studies,  in  those  already  pursued  by  the  class  they  propose 
U>  enter.  Any  person  admitted  to  an  advanced  standing,  unless  coming 
from  toother  college,  pays  the  sum  of  ten  dollars  as  tuition  money  for 
^  term  which  has  been  completed  by  the  class  which  he  enters.  No 
one  can  be  admkted  as  a  candidate  for  a  degree  after  the  commence- 
'i^tof  the  last  year  of  the  course. 

*  Flayiair^s  Euclid  is  not  accepted  as  an  equivalent. 
3 
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Time  of  Admission. 

The  regular  examinations  for  admission  to  the  Scientific  School  take 
place  at  Sheffield  Hall,  on  the  Tuesday  preceding  "  Commencement,"  at 
9  o'clock,  A.  M.,  and  eight  weeks  later,  on  that  Wednesday  in  September 
on  which  the  fall  term  begins — that  is,  in  1867,  July  16,  and  Sept.  11. 
Opportunity  for  private  examination  may,  in  exceptional  cases,  be  given 
at  other  times. 

Terms  and  Vacations. 

The  public  Commencement  is  held  on  the  last  Thursday  but  one  in 
July  of  each  year.  The  first  term  begins  eight  weeks  from  the  day 
before  Commencement  and  continues  fourteen  weeks ;  the  second  begins 
on  the  first  Wednesday  in  January  and  continues  fourteen  weeks ;  the 
third,  of  twelve  weeks,  begins,  this  Collegiate  year,  on  the  last  Wednes- 
day in  April  and  continues  till  Commencement.  The  intervening  peri- 
ods, of  eight,  two,  and  two  weeks  are  assigned  for  vacations. 

The  graduating  exercises  of  the  Scientific  School  take  place  on  the 
Monday  (July  16,  1867)  before  the  Public  Commencement 

Tuition. 

The  charge  for  tuition  is  $100  per  year,  payable  $35  at  the  beginning 
of  the  first  and  of  the  second  term,  and  830  at  the  beginning  of  the 
third  term.  The  special  student  of  Chemistry  will  be  at  the  additional 
charge  of  seventy-five  dollars  per  annum  for  chemicals,  and  for  use  of 
apparatus.  He  will  also  supply  himself  at  his  own  expense  with  gas, 
flasks,  crucibles,  &c.,  the  cost  of  which  should  not  exceed  five  or  ten 
dollars  per  term. 

The  fee  for  graduation  as  Bachelor  of  Philosophy  is  five  dollars. 

Lectures. 

Annual  courses  of  lectures  are  given  on  the  following  topics  : 

rmST  TEBM. 

On  Metallurgy,  by  Prof.  Bbusb. 

On  Mining,  by  Prof.  Rockwell. 

On  Practical  Agriculture,  by  Prof.  Bbkwee. 

On  Agricultural  Chemistry  and  Physiology,  by  Pro£  Johnbov. 

On  the  History  of  Language  and  Linguistic  Ethnology,  by  Prof.  WHmrKT. 

On  Entomology,  by  Prof.  Ykbbill. 

BBCOND  TEEM. 

On  the  Strength  of  Materials,  by  Prof.  Nobton. 

On  Metallurgy  (continued),  by  Prof.  Beusb.  * 

On  Mining  (continued),  by  Prof.  Rockwell. 

On  Practical  Agriculture  (continued),  by  Prof.  Bbkwkb. 

Oa  Agricultunl  Chemistry  and  Physiology  (continued),  hy  Prof.  JoaifsoN. 


COURSES  OF  STUDY'.  ol 

On  Botany,  by  Prof.  Eatov. 

On  Structural  and  SyBtematie  Zoology,  by  Pro£  YuiaiLL. 

Go  the  History  of  Langujige  and  Linguistic  Ethnology  (continued),  bj  ProC 

Whttkit. 
On  Physical  Geography,  by  ProC  Oilman. 
On  Military  Science  and  Tactics,  by  Gen.  A.  Vow  STannnraa. 
Ob  the  Principles  of  Mechanism,  by  Prof.  Lthait. 

TBi&D  najL 
On  Mineralogy,  by  ProC  Brush. 

On  Rural  Economy  and  Farm  Management,  by  ProC  Bacwnu 
On  Structural  and  Systematic  Zoology  (continued),  by  Prof.  VaaaiLL. 
On  the  Steam  Engine,  by  Prof.  Lthait. 

Examinations. 

Oral  ezamlDatioDs  are  held  at  the  close  of  every  term  on  the  studies 
of  the  term,  and  written  examinations  are  held  every  year  on  the 
stadies  of  the  year. 


COURSES    OF    STUDY. 

All  who  are  candidates  for  the  degree  of  Bachelor  of  Philosophy  are 
expected  to  pass  through  the  same  course  of  instruction  in  the  first 
year  of  their  connection  with  the  institution,  unless  they  are  admitted 
on  examination  to  an  advanced  standing.  The  stadies  of  Freshman 
year  are  those  which  are  regarded  as  an  important  hasis  for  all  the  higher 
iDstmctions  of  the  school.  This  introductory  course  includes  a  continu- 
ance of  the  mathematical  studies  required  for  admission,  the  general 
elements  of  Chemistry  and  Physics,  the  commencement  of  German, 
practice  in  English  composition  and  Elocution,  Surveying,  and  Drawing, 
—as  will  be  seen  more  fully  in  the  following  outline.  Near  the  close  of 
Freshman  year,  every  student  is  required  to  announce  his  selection  of 
one  of  the  seven  higher  courses  of  study, — and  he  is  not  allowed  to 
diange  after  the  beginning  of  the  second  or  Junior  year  without  per- 
nistion  specially  granted  by  the  Governing  Board. 

Frethmaii  Year. 

INTRODUCTORY  TO  ALL  THE  SECTIONS  OF  THE  SCHOOL 

FiaST  TKRM. 

M9tkmatie9—JH,fMB  Analytical  Geometry.  Spherical  IVigonometry.  Sunrey- 
■g.  Pi^yMc«-^Sillimao*a  Principles.  English  Languaf/e-^ExerciBeB  in  Composi- 
^  CibmMfiy— RedtotioDS  and  Lectures.  Qfrnnan— Woodbury's  Method  and 
8«wtr. 
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SECOND   TSRBl. 

Englith-  -Rhetoric.  Practical  Ezercines  in  Elocution.  German — Woodbarj  con- 
tinued. Selections  from  approved  authors.  Phynet — Silliman's  Principles,  and 
Academical  Lectures.  Chemistry — Recitations  and  Lectures.  MathenuUics — De- 
scriptive Geometry  and  Geometrical  Drawing. 

THIRD   TERM. 

Englith — Exercises  in  Composition.  (^erman^Selections.  Phytict — Silliman's 
Principles,  and  Academical  Lectures.  Chemittry.  ifa/A«ma^te«— Principles  of  Per- 
spective.   Botany — Gray's  Manual.    Drawing — Free  Hand  practice. 

JTunlor  aud  Senior  Years. 

Daring  the  last  two  years  of  the  course  the  students  are  instmcted  in 
separate  sections,  the  particular  arrangements  of  which  may  be  found 
below.  Each  section  is  under  the  charge  of  special  professors,  with  the 
exception  of  the  Select  Course,  which  is  under  the  general  charge  of 
the  Governing  l^ard.  To  a  considerable  extent  the  students  of  the 
several  sections  recite  together.  The  study  of  French  is  commenced  in 
the  Junior  year,  and  is  required  of  all  the  students. 


I.    CHEMISTRT  AND  HUTEBALOGT. 

[Under  tbe  direction  of  Professors  Johnson  and  Brush;  Chemical  Laboratory, 
Sheffield  Hall,  West  Wing.] 

The  ShefSeld  Laboratory  is  fitted  up  in  a  complete  and  convenient 
manner,  is  provided  with  all  the  requisite  apparatus  and  instruments  of 
research,  possesses  a  considerable  collection  of  chemical  preparations, 
and  a  consulting  Library  of  the  best  treatises  on  Chemistry  and  the 
Chemical  arts.  It  affords  facilities  for  instruction  in  the  various  branches 
of  theoretical  and  practical  Chemistry. 

Tkeoretical  and  Descriptive  Chemistry  are  taught  throughout  the 
whole  of  the  Junior  year  by  lectures  and  by  recitation, — Eliot  and 
Storer'a  Manual  and  MiUer^s  Elements  being  employed  as  text-books. 
The  lectures  of  Professor  Silliman  to  the  Academical  and  Medical  Classes 
are  also  accessible  to  the  Senior  students.  Every  autumn  term  a  class 
recites  from  Fresenius's  Qualitative  Analysis.  Extended  courses  of  Lec- 
tures on  Agricultural  and  Metallui^cal  Chemistry  are  given  yearly. 

Mineralogy  is  taught  in  the  Junior  Year  by  lectures,  which  are  fully 
illustrated  with  hand  specimens  and  models,  and  by  weekly  exercises 
throughout  the  Senior  Year  in  the  identification  of  minerals  from  phys- 
jca/  and  chemjcal  characters. 
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The  Laboratory  is  open  for  Chemical  Practice  geveD  hoars  daily,  ex- 
cept CD  Saturday,  when  it  is  closed  in  the  afternoon.  The  student 
repeats  a  large  number  of  experiments  from  Eliot  and  Storer*s  Manual, 
and  woiics  through  a  course  of  qualitative  and  quantitative  analysis, 
which  is  varied  according  to  his  capacity  and  the  object  he  has  in  view. 
Each  pupil  proceeds  by  himself  independently  of  the  others,  under  the 
constant  guidance  of  the  Instructors. 

In  connection  with  the  department  of  Mining  and  Metallurgy,  espe- 
cial attention  is  given  to  assaying  and  the  investigation  of  ores  and 
furnace  products.  The  student  in  Agriculture  has  opportunity  to  ac- 
quaint himself  with  the  modes  of  research  employed  in  agricultural 
chemistry.  The  applications  of  the  science  to  other  branches  of  indus- 
try are  taught  as  occasion  requires. 

The  systematic  course  likewise  includes  instruction  in  Zoology,  Bot- 
any, Geology,  and  the  French  and  German  languages,  as  will  be  seen 
from  the  following  programme : 

Freshman  Year  (see  page  51). 

JTunlor  Year. 

Inorganic  CJumistry — Kliot  &,  Storer's  Manual,  Recitations  and  Lectures.  Ana- 
lytical Chtmiatry — Fresenius.  Recitations  and  Lectures.  Laboratory  Praetiee^- 
Repetition  of  Experiments  from  Eliot  <&  Storer's  Manual  Systematic  Qualitative 
Analysis.  Use  of  tbe  Blowpipe.  Quantitative  Analysis.  Mineralogy— l>uia!% 
System,  Lectures  and  Practical  Exercise?.  .Sotony— Gray's  Manual,  Excursions 
and  Preparation  of  Herbarium.  Zoology — Lectures  and  Excursions.  French  and 
German  (see  Select  Course). 

Senior  Year. 

General  Chemittry — Academical  and  Medical  Lectures.  Agricultural  Chemittry 
and  Pkyeiology^Leciures.  Laboratory  Practice — Quantitative  Mineral  Analysis. 
Asnying.  Orgamc  Analysis.  .  Special  Investigations  for  Graduating  Thesis.  Min- 
«ra2o^— Identification  of  Species.  Metallurgy — Lectures.  Otology — Dana's  Man- 
oaL  RedtatioiM  and  Academical  Lectures.  Human  Anatomy  and  Phytiology-^ 
Academical  Lectures.  Mechanien,  Steam  Engine,  and  other  Prime  ifo^erf— >Leo- 
tnres.    AsneA  (see  Select  Ck>ursc). 

To  advanced  students,  whether  belonging  to  the  regular  classes  or 
not,  who  desire  to  give  attention  to  particular  branches  of  chemistry, 
or  to  pursae  original  investigations,  every  facility  is  accorded. 

The  private  libraries  of  the  professors,  containing  the  chemical  jour- 
^  and  the  recent  foreign  literature  of  chemistry  and  mineralogy,  the 
Wge  collections  of  ores,  furnace  products,  &c.,  belonging  to  the  School, 
tod  the  extensive  private  cabinet  of  the  Professor  of  Mineralogy,  are 
^y  died  as  aids  in  inatructJon. 
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II.    CIVIL  EHGINEEBIHa. 

[Under  the  direction  of  Professor  Nortok.] 

The  special  course  in  Civil  Engineering  comprises  theoretical  and 
practical  studies,  and  exercises  in  field  operations  and  in  drawing.  It  is 
designed,  in  connection  with  the  studies  of  the  first  year,  to  secure,  at 
the  same  time,  the  thorough  mathematical  training  and  general  scien- 
tific knowledge  essential  to  success  in  the  profession  of  Engineering; 
and  it  accordingly  includes  the  careful  study  of  the  applications  of 
Mathematics,  Mechanics,  Physics,  Chemistry,  &c.,  to  Engineering,  the 
use  of  Surveying  and  Engineering  Instruments,  and  an  extended  course 
of  practice  in  Field  operations  and  in  Drawing.  The  student  is  also 
enabled  to  acquire  a  sufficient  knowledge  of  French  and  German  to 
make  himself  acquainted  with  professional  works  published  in  these 
languages. 

The  following  is  the  programme  of  the  course  of  study : 

Fresliinan  Year  (see  page  61). 

JTunlor  Year. 

McUhematict — Descriptive  Geometry,  with  applications.  Shades,  Shadows,  and 
Linear  Perspective.  Analytical  Geometry  of  tliree  dimensions.  Differential  and 
Integral  Calculua  Astronomy  —  Theoretical  Astronomy.  Practical  Problems. 
French  and  Oerman,  Practical  iSi«rr«yi«^— Triangulation,  Surveying  of  a  Harbor, 
^    Topographical  Surveying.    Drawing — Isometrical,  Topographical,  Mechanical 

Senior  Year. 

Afechaniet — Theoretical  Mechanics.  Applications  of  Calculus  to  Mechanics.  Me- 
chanics applied  to  Engineering.  Principles  of  Mechanism.  Thermodynamics.  The- 
ory of  Steam  fkigine.  Prime  Movers.  Civil  Engineering — Strength  and  Stiffness 
4>f  Materials.  Bridge  Construction.  Stability  of  Arches.  Stone-cutting,  with 
graphical  problema  Constitution  and  properties  of  Building  Materials.  Civil  En- 
gineering proper,  or  the  Science  of  Construction.  Oeology.  French — Selectiona. 
Field  Engineering  and  Surveying — Location  of  Roads.  Laying  out  Curves.  Ge- 
odesy. Detigning — Designing  of  Bridges,  and  other  Structures.  Drawing — Archi- 
tectural and  Structural. 

The  Department  is  funiished  with  a  full  set  of  instruments  for  Sur- 
veying and  Field  Engineering,  and  with  a  large  collection  of  illuatnir 
tive  models. 

HiGHBR  Course  or  ENaiKSBRiNG. — ^The  student  in  this  dspartment 

who  <^  the  completion  of  the  three  years'  course  has  taken  the  degree 

of  Bachelor  of  Philosophy,  has  the  opportunity  of  pursuing  a  higher 

ooaive,  designed  to  give  a  special  trainings  preparatory  to  professional 
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practice.  Tliis  includea,  together  with  higher  theoretical  studies,  Prac- 
tical Astronomy,  with  exercises  in  astronomical  observations  with  the 
Transit  Instrument,  Meridian  Circle,  Zenith  Telescope,  and  Sextant ; 
and  a  course  of  exercises  in  the  designing  of  structures.  At  the  com- 
pletion of  this  higher  course  the  degree  of  Civil  Engineer  is  conferred 
upon  examination,  and  upon  sufficient  evidence  being  given  of  the  ability 
of  the  student  to  design  important  structures,  and  make  the  requisite 
drawings,  calculations,  and  estimates. 


m.   MECHAHICAL  EHGIHEEBinO. 

[Under  the  direction  of  Professor  Ltmav.] 

This  section  is  closely  connected  with  that  of  Civil  Engineering,  and 
many  of  the  studies  embraced  in  it  are  common  to  both.  Prominence 
is  necessarily  given  to  the  Mathematics  and  their  applications,  and  to 
Mechanical  Drawing,  as  lying,  the  one  at  the  foundation  of  all  thorough 
theoretical  training,  the  other,  at  that  of  professional  practice.  With 
these  are  joined  other  branches  of  science,  and  modern  languages,  in 
order  to  secure  both  mental  discipline  and  a  better  mastery  of  the 
special  studies  of  the  course. 

The  main  object  of  the  course  is,  by  training  the  student  in  **  euch 
branches  of  learning  as  are  related  to  the  mechanic  arts,"  to  qualify 
him,  as  a  mechanical  engineer,  for  contributing  towards  the  more  effi- 
cient prosecution  of  these  arts  his  services  in  the  superintendence,  con- 
ttniction,  designing,  or  invention  of  machinery,  in  the  management  of 
mills  or  other  mechanical  works,  or  in  the  many  other  ways  that  lie 
within  the  scope  of  his  profession. 

It  is  not,  of  course,  to  be  expected  that  the  student  will  leave  the 
institution  with  a  full  practical  knowledge  of  the  details  of  his  profes- 
sional work.  The  inculcation  of  the  principles  is  the  leading  object. 
And  yet,  it  is  intended  to  bring  the  theory  into  as  close  relations  with 
practice,  as  circumstances,  and  the  time  allotted  to  the  course,  will 
^ow.  To  this  end,  practice  in  the  use  of  tools  is  secured,  for  students 
needing  it,  in  first-class  machine  shops  in  the  city,  to  such  extent  as 
may  be  required.  There  is,  as  yet,  for  want  of  the  necessary  means, 
^0  ihop  for  mechanical  practice  connected  with  the  School 
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PROGRAMME  OF  STUDIES. 

Freshman  Year  (see  page  51). 

JTunlor  Year. 

French  and  Oerman  (see  Select  Course).  DescriptiTe  Geometry  with  Applica- 
tioDs.  Analytical  Geometry  of  Three  Dimensioos.  Elementary  Mechanict.  Piin- 
ciples  of  Meclianism.  Differential  and  Integral  Calculus.  Metallurgy.  Shades, 
Shadows,  and  Linear  Perspective.  Isometrical  Projection.  Elements  of  Mechaoicsl 
Drawing  and  Principles  of  Construction.  Shading  and  Tinting,  and  drawing  from 
patterns. 

Senior  Year. 

French  and  German  (see  Select  Course).  Analytical  Jfechanice — Strength  of 
Materials.  Thermo-dynamics.  Theory  and  Construction  of  the  Steam  Engine. 
Prime  Movers.  Theory  of  Machines.  Mill  work.  Examination  of  Machinery. 
Mechanical  Construction.  Machine  shop  Practice.  Architectural  Drawing.  Draw- 
ing from  actual  Machines.    Designs  of  Machines. 


IV.  Knrnro  ahd  metalltjbot. 

[Under  the  direction  of  Professors  Brush  and  Rockwell.] 

Although  this  section  of  the  school  has  been  but  recently  organised, 
instruction  preparatory  to  mining  and  metallurgical  pursuits  has  been 
given  in  the  school  since  1857.  The  Freshman  year  is  the  same  as  in 
the  other  courses  (see  page  61).  The  Junior  year  is  devoted  to  special 
subjects  included  under  Engineering  and  Mechanics,  to  Geology,  and 
the  French  and  German  languages.  The  Senior  year  is  occupied  with 
Mining  and  Metallurgy,  and  laboratory  practice  in  Chemical  Analysis, 
including  Assaying,  the  determination  of  the  character  and  value  of 
ores  and  furnace  products,  and  the  discrimination  of  minerals.  Draw- 
ing is  continued  through  both  years.  The  lectures  on  Mining  will  dis- 
cuss in  detail  known  facts  in  regard  to  Ore  Deposits — strata,  beds,  veins 
or  lodes,  stockworks  and  other  irregular  masses ;  Dislocations — faults, 
and  other  irregularities ;  Methods  of  search ;  Boring  of  different  kinds 
with  the  various  apparatus ;  Tools  used  in  various  kinds  of  mining  and 
in  different  countries ;  Blasting ;  Sinking  of  shafts ;  Driving  of  Levels 
and  Galleries;  Timbering,  Masonry  and  Tubbing  for  securing  under* 
ground  openings ;  Exploitation,  or  the  opening  out  of  mines  and  the 
working  away  of  veins  and  strata ;  Transportation  underground ;  Wind- 
ing or  raising  the  minerals  to  the  surface,  and  machinery  and  appara- 
tus; Pumps  and  Pumping  Engines;   Ventilation,  its  principles  and 
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practice,  natural  and  artificial,  by  furnaces  and  machines ;  Lighting — 
safety  lamps  ;  Mechanical  Preparation  of  Ores,  etc. 

The  lectures  in  Metallurgy  will  be  divided  into :  (1.)  General  Metal- 
/«r^y,  including  the  physical  and  chemical  properties  of  the  metals  and 
their  ores,  and  of  slags  and  other  furnace  products,  the  different  meth- 
ods used  in  both  the  dry  and  wet  way  in  the  extraction  of  metals ;  the 
character  and  effect  of  the  different  kinds  of  fuel ;  the  materials  em- 
ployed in  the  construction  of  furnaces,  crucibles,  etc. ;  the  details  in 
regard  to  different  forms  of  furnaces,  blast,  etc.  Under  (2.)  Special 
Metallurgy,  each  metal  will  be  considered  by  itself,  its  physical  and 
chemical  characters  given  in  detail,  with  the  characteristics  of  its  ores, 
the  methods  for  their  assay,  and  the  metallurgical  processes  employed 
for  the  extraction  of  the  metal  or  metallic  compound. 

In  extension  of  the  present  course  it  is  proposed  to  add  at  least  one 
year  for  a  higher  course,  analogous  to  the  higher  course  in  Civil  Engi- 
neering ;  this  will  include  four  to  six  months  practice  in  the  field  in  the 
stody  of  mines  and  smelting  works,  to  be  followed  by  special  Engineer- 
ing or  Chemical  studies  as  applied  to  Mining  and  Metallurgy. 

PROGRAMME  OF  STUDIES. 

Frealmiaii  Year.   (See  page  61.) 

JTunlor  Year. 

French  and  German— (See  Select  Course.)  Jfechaniet—Feck*^  Elements.  Frin- 
dpUt  of  MecbaDism.  Theory  of  Steam  Engioe.  JfaihematUt'-^ming,  Survey- 
iqp— Shades,  Shadows  and  Linear  Perspective.  Isometrical  Projection.  Civil  JSh' 
Sinserinff — Strength  of  Materials.  Stability  of  Arches.  Higher  and  Topographical 
SorveyiDg.     Oeology — Dana.    Drawing — Mechanical  and  Topographical. 

Senior  Year. 

Frenth*  (Sea  Select  Course.)  iftntn^— Lectures.  General  and  Special  Metal- 
^^S^Lectores.  General  Chemistry  —  Miller.  Chemical  .4 no/ym  —  Fresenius. 
Bedtations  and  Lectures.  Laboratory  Pracftctf  — Qualitative  and  Quantitative 
AnsljuB.  Uie  of  the  Blowpipe.  Assaying.  Jfinera/o^y— Lectures  and  Practical 
Kttrdses.   Zbo/o^y— Lectures.    ife(;Aantc<— Application  to  Engineering.    Dramntf, 

6 
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V.  COURSE  nr  agricultube. 

[Under  the  direction  of  Professors  Bbeweb  and  Johnson.} 

This  course  is  intended  to  prepare  the  student  for  the  successful 
management  of  a  farm  by  putting  him  in  possession  of  a  knowledge  of 
tlie  most  approved  methods  of  culture  at  present  employed,  and  by 
explaining,  so  far  as  the  stiitc  of  learning  admits,  the  reasons  for  these 
methods. 

It  is  not  expected  to  give  a  young  man  that  familiarity  with  the 
mechanical  operations  of  husbandry  or  that  business  capacity  which  is 
essential  to  the  good  farmer.  These  can  only  be  acquired  by  assuming 
or  sharing  the  care  of  a  farm. 

The  course  is  in  consequence  adapted  to  those  who  are  already  famil- 
iar with  rural  affairs.  Those  who  are  practically  ignorant  of  the  raried 
details  of  farm  practice  can  scarcely  learn  them  thoroughly  in  an  agri- 
cultural school,  nor  can  they  profit  fully  by  the  lessons  proper  to  such 
an  institution. 

The  main  features  of  the  course  are,  in  addition  to  the  mathematical 
and  other  studies  of  the  first  year,  extended  instruction  by  lecture  in 
the  Theory  and  Practice  of  Agriculture  in  all  its  branches ;  instniction 
in  the  French  and  German  languages,  in  the  accessory  sciences,  Chem- 
istry, Botany,  Zoology,  Geology,  Meteorology,  and  training  in  free-hand 
Drawing  and  experimental  Chemistry. 

Opportunities  are  offered  for  more  particular  attention  to  special 
branches,  such  as  Horticulture,  Forestry,  &c.,  or  to  any  of  the  sciences 
taught  in  the  course,  in  their  more  detailed  or  specific  applications. 

In  addition  to  the  above  brief  programme,  other  topics  of  special 
interest  and  application  in  agricultural  pursuits,  receive  attention. 

Excursions  under  the  direction  of  the  professors,  will  teach  the 
methods  of  out-door  observation  of  natural  objects,  especially  plants  and 
insects  useful  or  injurious  to  the  farmer,  as  well  as  furnish  illustrations 
of  farming  operations. 

The  Museum  of  this  department  has  been  already  described. 

Shorter  Course. — For  the  accommodation  of  those  who  do  not 
wish  to  pursue  the  entire  course,  the  lectures  are  so  arranged,  that 
those  upon  the  subjects  of  more  immediate  practical  use,  are  delivered 
during  the  Fall  and  Winter  terms.  These  embrace  Agricultural  Chem- 
istry, Practical  Agriculture,  Stock  Breeding,  and  Agricultural  Zoology. 
The  lectures  in  the  other  departments  are  also  accessible  to  such  sta- 
dents.     Those  who  desire  can  thus  attend  during  seven  months  of  the 
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Tear  sacb  a  aelectiou  from  the  studies  of  the  full  course  as  will  occupy 
their  time  profitably.  For  such  admission  to  these  lectures  no  examin- 
ation is  required,  but  testimonials  of  good  character  and  the  ahility  to 
profit  by  the  instruction  must  be  presented. 

PROGRAMME  OF  STUDIES. 
Freahman  Year  (see  page  61). 

JTunior  Year. 

Agricultural  Chemi$try  and  Phyiiology — Structure  aud  Physiology  of  Plants; 
Water,  Atmoepbere,  aod  Soil  in  their  relations  to  Vegetable  Production ;  ImproYe- 
meat  of  the  Soil  by  Chemical  and  Mechanical  means.  Domestic  Animals:  the 
dtemical  relations  of  their  Food,  Digestion,  Respiration,  Assimilation,  and  Ezcre- 
tion ;  Milk,  Butter,  Cheese,  Flesh,  and  Wool  as  Agricultural  products.  Lectures. 
Experimental  and  Analytical  Chemistry—lAhora.iory  practice.  Meteorology^^ Aca- 
demical  Lectures.  Pkytical  (7eo$rra/)Ay<— Lectures.  Zoology — Lectures.  Drawing 
—Free-hand  practice.  French  and  Oerman — continued.  Excursions — Botanical, 
Zoological,  etc. 

Senior  Year. 

Agriculture — The  staple  crops  of  the  United  States,  their  Tarietles,  cultivation, 
management,  and  preparation  for  market.  The  Care,  Breeding  and  Raising  of  Do- 
mestic Animals.  Lectures  and  Recitations.  Experimental  Chemistry^Lahoniory 
practice.  Agricultural  Zoology — Natural  History  of  Domestic  Animals ;  Insects 
mefol  and  injurious  to  Vegetation.  Lectures.  Human  Anatomy  and  Phytiology 
— Lectnres.  6^«o^^— Lectures  and  Recitations.  Rural  Economy^  both  American 
ind  foreign.  Lectures.  French  and  (7tfnna;i— continued.  Jl'afcurnons— Botanical, 
Zoological,  etc. 


TL    C0TJB8E  IV  HATITEAL  HISTORY  AND  GEOLOGY. 

[Under  the  direction  of  Professors  Eaton,  Verrill,  and  Maksh  ;  Laboratory  in 
Zoology,  Trumbull  Gallery.] 

Stadents  in  this  department  who  are  candidates  for  a  degree,  arc  re- 
quired to  complete  the  regular  course  of  studies  during  the  Freshman 
year.    A  knowledge  of  Latin  and  Greek  is,  also  very  desirable. 

Students,  not  candidates  for  a  degree  may  have  special  courses  ar- 
ranged for  them  by  the  Instructors  from  the  studies  of  the  Junior  and 
Senior  years,  or  additional  thereto,  if  desirable. 

The  instruction  in  Zoology  includes, 

Fint — Courses  of  Lectures  during  the  second  and  third  terms  of  the 
Junior  year,  on  Structural  and  Systematic  Zoology ;  and  during  the 
first  term  of  the  Senior  year,  on  general  and  applied  Entomology  and 
other  special  subjects,  such  as  Embryology,  Geographical  distr\but\o\\, 
NomencUUnre,  &c. 
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Second — Direet  practical  instruction  to  special  zodlogical  and  geolog- 
ical students,  in  the  Zoological  Laboratory,  where  thej  are  taught  to 
prepare  and  arrange  collections  of  various  animals,  and  fossils  and«  by 
making  critical  identifications,  to  become  acquainted  with  seientific  lite- 
rature, and  to  make  dissections  in  studying  comparative  anatomy  and 
embryology.  They  are  also,  when  sufficiently  advanced,  encouraged  to 
make  original  invcstigaUons.  For  these,  purposes,  specimens,  both  re- 
cent and  fossil,  belonging  to  the  College  Museum,  are  made  use  of  as 
may  be  required. 

Third — Zoological  Excursions  in  connection  with  the  lectures  afe  in- 
stituted during  the  spring  and  autumn,  to  aflford  the  students  opportu- 
nities to  collect  and  observe  the  habits  of  both  land  and  marine  ani- 
mals, including  those  that  live  only  in  deep  water,  and  are  obtained  by 
dredging.  By  these  excursions  several  thousand  specimens  have  been 
added  to  the  College  Museum  during  the  past  two  years,  in  addition  to 
those  retained  by  some  of  the  students  for  private  collections. 

PROGRAMME   OF   STUDIES. 

Fretthman  Year  (see  page  51). 

Junior  Year. 

FmST  TERM. 
Zoology — Daily  Laboratory  indtruction ;  Zoological  Excarsioos.    Botany — Gray's 
First  Lessons.   CA«mi<^ry~  Academical  Lectures.    French  and  Oertnan — Selectiooa. 

8ECONP  TERM. 
Zoology  and  Paleontology — Laboratory  Practice,   Lectures.     PhyHcal  Gtoffra- 
phy — Lectures  and  Recitations.      CAemwfry— Laboratory  Practice^     French  and 
German — continued. 

THIRD  TERM. 

Zoology  and  Paleontology— LAhontory  Practice,  Lectures,  Excursions  (land  and 
marine).  Botany — Gray's  Manual ;  Excursions.  Mineralogy — Dana,  Lectures  and 
Practical  Exercises.    French — continued.    Drawing — Free  Hand  Practice. 

(Senior  Year. 

FIRST  TERM. 
Zoblogy  and  Paleontology — Laboratory  Practice,  Lectures,  Excursions.     Geology 
— Dana*8   Manual,  Excursions.      Meteorology — Academical  Lectures.      jFVfiseA<— 
Selections. 

SECOND  TERM. 

Zoology  and  Paleontology — continued.  JSoMny— Lectures  on  special  aabjectt. 
Geology — Dana,  Recitations  and  Lectures.  Anatomy  and  Phyeiology — Academical 
Lectures.    French — Selections. 

THIRD  TERM. 
Zoology  am,i  Paleontology— continued,  with  Excursions.    Photography — Praeiicil 
lofiruet/oa.    JPreparation  of  TheHi,    ExamiwUioM  in  the  studies  of  the  ooium. 
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The  Zodlogical  and  Geological  Moseam,  which  is  accessible  to  all  stu- 
denta,  Ib  already  extensive  and  amply  sufficient  to  afford  materials  for 
the  most  advanced  studies,  as  well  as  for  the  illustration  of  lectures. 

The  College  Library,  the  Scientific  School  Library,  and  the  private 
libraries  of  the  Instractors  contain  a  large  number  of  works  required 
for  the  more  advanced  studies  in  this  Department  which  students  are 
allowed  to  use  in  the  most  liberal  manner. 

A  large  nnmber  of  valuable  diagrams  have  been  prepared  to  illustrate 
the  Zodlogical  Lectures  and  the  microscopes  and  other  instruments  be- 
longing to  the  Instructors,  are  freely  used  for  the  same  purpose. 

The  large  private  herbaria  and  botanical  libraries  belonging  to  the 
Instructors  are  open  to  the  use  of  students,  to  whatever  extent  they 
may  be  needed,  thus  enabling  the  more  advanced  students  to  prosecute 
their  studies  to  great  advantage. 


TH    SELECT  C0TJB8E  IH  SCIEHCE  AHD  LITESATUSE. 

[Under  the  direction  of  the  Qoverniog  Board.] 

The  Select  Course  has  been  arranged  to  meet  the  wants  of  those 
young  men  who  desire  an  education  based  chiefly  on  mathematical  and 
physical  science,  and  the  modem  languages,  and  who  are  not  disposed 
to  pursue  either  of  the  special  courses  already  enumerated.  The  Fresh- 
man year  is  the  same  as  in  the  other  departments  of  the  school.  In 
the  second  and  third -years  the  scholars  are  trained  in  a  selection  from 
the  ^todies  prescribed  for  the  other  sections,  and  they  also  attend  the 
lectures  of  President  Woolskt  and  some  of  the  other  instructors  of 
the  academical  department,  and  recite  in  text-books  which  illustrate 
these  lectures. 

As  it  is  designed  to  make  this  course  a  valuable  means  of  prepara- 
UoB  for  advanced  scientific  studies,  it  is  hoped  that  especially  the 
youBger  students  who  may  avail  themselves  of  its  advantages  will  do 
so  with  the  intention  of  going  forward  to  pursue  still  higher  branches 
of  learning.  Students  who  enter  upon  the  higher  studies  taught  in 
the  school  having  that  acquaintance  with  French  and  German,  the 
msthematica,  and  the  natural  sciences,  which  may  be  secured  by  an 
attendance  upon  the  select  course,  will  pursue  their  special  professional 
itedies  with  peculiar  advantages. 
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PROGRAMME  OF  STUDIES. 

Freshman  Tear  (see  page  61). 

Junior  Year. 

MoDKBN  Lanouaobs.— i^fn^A  and  German,  oontioued.  English  Composition  tnd 
Literature. 

Hathkmatics. — Pecls's  Mechanics,  Norton's  Astronomy. 

Natural  Soibncb. — Agriadtural  Chemutry — Lectures.  Zoology — Lectures  and 
Excursions.  Botany — Lectures  and  Excursions.  JA'ntfra/c^ry— Lectures.  PkytUal 
Geography — Lectures  and  recitations. 

HiSTOBT.— Recitations. 

Dbawino. — Free  Hand,  and  Architectural 

(Senior  Year. 

Lanqdaoe. — French  or  German,  continued.  Lectures  on  Language  and  Linguistic 
Ethnology.     Compositions. 

Natural  Science. — Botany  and  Zoology  ^  continued.  Geology — Recitations  and 
Lectures.  Meteorology — Lectures.  Human  Anatomy  and  Phynology — Lectures. 
Attronomy — Lectures. 

Philosofht  and  History. — Lectures  and  recitations,  in  ffittory  and  Polkical 
PhUotophy,  International  Law,  Political  Economy,  EthicM,  and  Metaphyaict, 

Preparation  of  a  graduating  thesis. 


Higher  and  Partial  Courses  of  Study. 

Graduates  of  this  and  other  colleges,  and  other  persons  who  have 
made  some  advancement  in  the  study  of  natural  science,  may  be  ad- 
mitted to  the  Sheffield  Scientific  School  as  students  of  special  branches 
Such  persons  must  enrol  themselves  under  the  guidance  of  one  or  more 
of  the  professors,  who  will  be  responsible  for  their  instruction;  and 
every  facility  which  the  institution  affords  for  the  prosecution  of  their 
advanced  studies  will  be  freely  accorded  to  them.  Those  who  have 
already  taken  a  Bacheloi-'s  degree  in  Arts,  Philosophy  or  Science,  may 
become  candidates  for  the  degree  of  Doctor  of  Philosophy.  To  stu- 
dents of  this  class  the  chemical  and  metallurgical  laboratories,  the 
higher  course  of  engineering,  the  astronomical  observatory,  and  the 
instructions  in  the  various  bmnches  of  natural  history  and  geology, 
present  unusual  advantages  for  the  prosecution  of  scientific  researches. 
The  shorter  course  in  Agriculture  is  referred  to  on  page  58. 
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APPOINTMENT  OF  STATE  STUDENTS. 


Announcement  of  tbe  Appointing  Board. 

I.  By  appropriating  to  the  Sheffield  Scientific  School  of  Yale  Col- 
lege the  income  of  certain  funds  derived  from  the  sale  of  United 
States  lands,  the  State  of  Connecticut  has  provided  for  the  gratuitous 
instruction  of  a  number  of  pupils  in  the  various  departments  of  the 
School. 

n.  The  persons  to  receive  this  free  tuition  are  to  be  selected  from 
llie  candidates  who  offer  themselves,  by  an  Appointing  Board,  consist- 
ing of  the  Governor,  the  Lieut-Governor,  the  three  senior  Senators,  the 
Secretary  of  the  State  Board  of  Education,  and  the  Secretary  of  the 
Sheffield  Scientific  School. 

in.  This  privilege  of  free  instruction  must  be  assigned  in  accordance 
with  the  following  principles,  viz : 

1.  The  candidates  for  appointment  must  be  citizens  of  this  State. 

2.  Preference  will  be  given  to  such  as  are  "fitting  themselves  for 
rgricnltural  and  mechanical  or  manufacturing  occupations,  who  are  or 
^all  become  orphans  through  the  death  of  a  parent  in  the  naval  or 
mijitar)'  service  of  the  United  States,  and  next  to  them  such  as  arc 
most  in  need  of  pecuniary  assistance.^' 

3.  The  appointments  must  be  distributed  as  far  as  practicable  among 
the  several  Counties  of  the  State  in  proportion  to  their  population. 

IV.  Candidates  nominated  by  the  Appointing  Board  are  to  be  ad- 
mitted to  the  School  "upon  the  same  terms  and  are  to  be  subject  to 
the  same  rules  and  discipline  as  the  other  pupils  of  the  School,  with 
the  single  exception  that  they  shall  not  pay  anything  for  their  in- 
fraction." 

V.  The  Appointing  Board  will  meet  in  New  Haven  on  Tuesday, 
h\j  16th,  and  also  on  Wednesday,  September  11th,  1867.  Persons 
<le9iring  to  avail  themselves  of  the  bounty  of  the  State  may  apply,  in 
^riling,  previous  to  the  meeting  of  the  Board,  to  the  Secretary,  who 
*ill  furnish  a  printed  form  of  application,  to  be  filled  up  by  each  can- 
didate, and  will  present  all  applications  to  the  Board  for  their  decision. 

DANIEL  C.  OILMAN, 
Secretary  of  the  ilppointing  Board. 
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CALENDAR. 


1866. 

Sept  12th,  Exaniination  of  Candidates  for  admission,         -  9  a.  v.,  Wednesd 

Sept.  IStb,    First  Term  began, 9  a.  v.,  Thursday 

Dec    18th,    First  Term  ended, Ihiesday. 


Winter  Vacatio7i  of  two  weeks. 
1867. 

Jan.       dd.    Second  Term  began, 9  a.  v.,  Thursday 

Feb.   14th,    Annual  meeting  of  the  State  Visitors,      •        -  Thursday. 

April  9th,    Second  Term  ends, Tuesday. 

Spring  Vacation  of  two  weeks, 

April  24th,    Third  Term  begins, 9  a.  v.,  Thursday 

July  16th,    Exercises  of  Graduating  Class,  •        •        •  Monday. 

July  16th|    Examination  of  Candidates  for  admission,         -  9  a.  m..  Tuesday. 

July  16th,    Meeting  of  the  Appointing  Board,    -        -        -  Tuesday. 

July  18th,    Commencement, Thursday. 

Summer  Vacation  of  eight  weeks. 

Sept  11  tb,    Examination  of  Candidates  for  admission,         •  Wednesday. 

Sept.  11th,    First  Term  begins, Wednesday. 

Dec.   18th,    First  Term  ends, Tuesday. 
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REPORT  OF  THE  BOARD  OF  VISITORS. 


To  the  General  Assembly  of  the  State  of  Connecticut: 

The  undersigned,  in  behalf  of  and  by  vote  of  the  State 
Board  of  Vigitors  of  the  SheflBield  Scientific  School,  would  re- 
spectfully report  that  the  Board  have  attended  to  the  duties 
raqoired  of  them,  and  have  paid  two  regular  visits  to*  the 
School  during  the  year ;  one,  with  a  view  to  examine  the  prac- 
tical working  of  the  institution  under  its  present  management ; 
the  other,  to  select  such  candidates  as  might  present  them- 
selves as  applicants  for.  the  several  scholarships  which  are  open 
to  the  students  from  the  State. 

The  Board  were  much  pleased  with  the  management  of  the 
School,  and  are  satisfied  that  the  instruction  is  conferring  im- 
portant advantages  upon  the  State. 

The  course  of  instruction  is  comprehensive  and  liberal,  and 
mcludes  all  the  branches  essential  to  a  good  practical  educa- 
tion ;  especially  is  this  true  in  regard  to  Agriculture  and  the 
Mechanic  Arts,  and  other  branches  of  Science  in  which  our 
people  are  largely  interested. 

It  is  this  feature  of  the  School  which  strongly  conmiends  it 
to  public  favor  and  confidence,  and  which  should  enlist  a  still 
greater  and  more  general  interest  in  its  behalf. 

With  its  substantial  endowment  and  able  corps  of  instruc- 
tors in  the  various  branches  of  Science,  practical  as  well  as 
theoretical,  it  holds  out  advantages  which  cannot  be  too 
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highly  prized  by  the  public,  and  it  is  to  be  regretted  that  a 
larger  number  of  our  young  men  do  not  avail  themselves  of 
the  instruction  it  affords. 

The  Board  deem  it  unnecessary  to  make  a  detailed  report 
of  the  condition  and  management  of  the  School,  since  a  state- 
ment will  be  printed  herewith,  which  was  drawn  up  and  pre- 
sented to  them  by  the  Governing  Board  and  Faculty  of  the 
Institution,  containing  all  the  inibrmation  desirable  to  report. 

We  cheerfully  commend  the  School  to  the  continued  confi- 
dence and  support  of  the  Legislature,  and  to  the  friends  of 
Scientific  education  throughout  the  State. 

In  behalf  of  the  State  Board  of  Visitors, 

JAMES  E.  ENGLISH, 

Chairman. 
New  Haven,  April  16,  1868. 


STATEMENT 
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THE  SHEFFIELD  SCIENTIFIC  SCHOOL 


OF   YALE   COLLEGE, 


Ipresmttb  ia  i]jt  Siiait  ^oarb  a(  i^isitors, 


At  their  Annaal  Bleetliic  Harelip  1868, 


BT  TBB 


GOVERNING  BOARD  AND  FACULTY  OP  TlIE  INSTITUTION. 


(&abtxnmQ  §0arir  ai  %  ^^j^efiiefir  Srientiftt:  SHclgool 


President  WOOLSEY. 
pROPESSons  DANA,  NORTON,  LYMAN,  SILLmAN,  WHITNEY,  BRUSH, 
GILMAN,    JOHNSON,  BREWER,   ROCKWELL,  BATON,    MARSH,    akd 
VERRILL. 


Pistorixal  ^oit 


The  Department  of  Philosophy  and  the  Arts,  to  which  the  Sdentiflo  School 
pertains,  was  instituted  in  Yale  College,  at  the  Commencement  of  1846.  In 
1860,  Sheffield  Hall,  the  gift  of  Mr.  Joseph  E.  Sheffisld,  of  New  Haven,  was 
presented  to  the  School,  and  immediately  occupied.  He  also  gaye  a  ftmd  of  Fifty 
Thousand  Dollars  as  the  partial  endowment  of  three  professorships.  In  1866, 
the  Hall  was  enlarged  and  refitted  a  second  time  at  the  expense  of  the  original 
benefactor. 

The  Congressional  appropriation,  made  in  1862,  for  the  establishment  of  a 
Scientific  College,  was  du^oted  to  this  institution  by  the  General  Assembly  of 
1863. 


ANNUAL  STATEMENT  FOR  1867-8. 


I.  Aim  and  Object  of  this  Deiiartment  of  Yale  College* 

Is  the  first  of  this  series  of  Annual  Statements,  made  two  years 
ago,  we  presented  an  account  of  the  history  of  the  School,  of  the 
successive  steps  by  which  it  had  grown  to  its  present  extent  and 
assumed  its  present  constitution.  In  the  second,  published  last 
year,  the  external  apparatus  of  the  School,  its  building,  instru- 
ments, and  collections,  were  described.  This  time  it  is  deemed 
appropriate  to  put  forth  a  more  distinct  statement  than  has  yet 
been  given  of  the  aim  and  object  of  the  School — of  the  part  which 
it  is  intended  to  fill  in  the  general  scheme  of  instruction  of  the 
community. 

Such  a  statement  is  the  more  called  for,  inasmuch  as  the  position 
of  a  school  like  ours  is  in  some  respects  peculiar.  On  the  one 
hand,  it  is  a  school  of  special  professional  training,  and  aims  to  fit 
men  to  exercise  the  callings  of  engineer,  chemist,  naturalist,  and 
80  on — being  so  far  analogous  in  its  office  with  the  schools  of  law, 
medicine,  and  theology :  while,  on  the  other  hand,  it  imposes  obli- 
gatory courses  of  a  more  general  character,  requiring  of  its  gradu- 
ates proficiency  in  other  than  their  professional  studies  —  thus 
being  in  part  analogous  with  the  College  proper,  the  so-called 
Academic  department.  What,  it  may  be  inquired,  accounts  for 
and  justifies,  in  our  intent,  this  combination?  Moreover,  our 
scheme  of  study  is  especially  marked  by  the  omission  of  certain 
branches,  and  the  substitution  for  them  of  certain  others,  respect- 
ing the  relation  and  comparative  value  of  which  a  somewhat  lively 
controversy  is  now  going  on  in  all  enlightened  countries ;  and 
our  views  and  attitude  toward  this  controversy  are  liable  to  be 
misapprehended  if  not  explained  by  us. 

In  order  that  they  may  be  understood,  it  is  necessary  that  we 
enter  into  a  brief  discussion  of  the  ground  and  objects  of  educa- 
tion and  discipline.    We  sbaJJ  have  in  view  only  iule\\eclu2t\  3aa- 
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cipline — ^not,  of  course,  as  overlooking  the  importance  of  moral  an 
religious  discipline ;  but  because  these  must  be  gained  more  froi 
that  by  which  the  School  is  surrounded  than  from  what  it  is :  i 
is  essentially  a  place  for  intellectual  training,  and  must  be  judge 
by  its  success  as  such. 

1.  JTie  ends  and  means  of  ednctztion. 

The  object  of  all  education  is  to  increase  our  capacity  of  ha] 
piness  and  usefulness,  to  enable  us  the  better  to  enjoy  our  ow 
lives  and  help  others  to  enjoy  theirs.  In  calling  forth  and  trail 
ing  the  powers  of  the  individual,  it  has  this  double  end  distinctl 
in  view.  Very  few  are  so  situated  as  not  to  be  required  to  mak 
their  lives  valuable  to  others,  that  others  may  help  them  to  live 
and  the  few  who  are  not  thus  compelled  are  led  to  it  by  an  ei 
lightened  self-interest,  since  otherwise  they  miss  what  is  th 
noblest  and  highest  pleasure  of  all — that  of  doing  good  to  thofi 
about  them.  Every  one  has  a  part  to  play,  a  work  to  perfom 
in  the  great  task  of  human  improvement ;  and  he  must  be  dul 
fitted  for  it. 

That  is  a  low  idea  of  education  which  limits  it  to  any  partici 
lar  period  of  life.  Even  in  the  humblest  occupation,  acquisition  ( 
skill  and  experience  should  be  ever  enabling  a  man  to  rise  t 
higher  station  and  to  do  more  valuable  work.  He  is  either  ver 
unfortunate,  or  else  worthy  of  blame  on  account  of  wasted  oppo 
tunity,  whose  life,  even  to  its  end,  is  not  constantly  becoming  < 
greater  worth,  to  himself  and  others,  by  growth  of  knowledge  an 
of  power  to  accomplish.  Yet  youth  is  eminently  the  season  ( 
acquisition  and  preparation.  Every  one's  energies  must  at  som 
time  begin  to  be  mainly  absorbed  in  applying  what  he  has  acquirec 
in  exercising  what  he  has  prepared  for.  The  time  comes  sooner  o 
later,  according  to  circumstances.  There  are  those  who  have  t 
begin  the  hard  work  of  life  as  soon  as  they  have  learned  to  wal 
and  to  talk ;  others  are  pressed  into  the  ranks  at  every  age.  No 
must  active  service  be  begun  too  late,  lest  the  capacity  for  it  b 
lost ;  a  life  of  which  too  much  is  spent  in  preparation  is  apt  to  lea 
to  nothing. 

If  education  be  taken  in  this  narrow  sense,  of  preparation  for  th 
active  work  of  life  and  for  what  comes  along  with  this,  then  tha 
is  evidently  the  best  and  most  successful  education  which,  in  an 
given  case,  most  thoroughly  fits  the  man  for  his  special  work,  anc 
at  the  same  time,  plants  him  upon  the  broadest  and  deepest  fonndi 
tjon  for  improvement  both  within  andiNithout  hia  own  departm^it 
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which  least  narrows  his  views  and  capacities ;  which  makes  him  the 
ablest  workman,  and,  along  with  that,  the  ftillest  man.  Some  occn- 
pstions,  of  course,  are  in  their  nature  more  narrowing  than  others, 
and  that  is  the  most  noble  and  satisfying  which  demands  the  widest 
basis  of  preparation,  and  calls  into  exercise  the  highest  and  most 
varied  capacities.  But  in  our  community,  more  than  elsewhere, 
no  one  is  expected  to  limit  himself  to  preparation  for  his  own  craft, 
since  our  idea  of  equality  is  that  each  person  be  encouraged  to  rise 
as  high  above  the  station  in  which  his  birth  and  circumstances  have 
placed  him  as  his  powers  and  opportunities  allow :  nay,  more ;  no 
one  may  thus  limit  himself^  since  each  is  also  the  citizen  of  a  free 
state,  having  powers  and  responsibilities  which  he  cannot  properly 
sustain  without  education,  and  to  fit  him  for  which  he  cannot 
possibly  have  more  than  enough  education. 

Education  is  constantly  changing  its  ground  and  methods,  by 
reason  both  of  the  increase  of  knowledge,  and  of  the  multiplication 
of  vocations.  It  must  include  within  its  scope  every  existing  de- 
partment of  human  knowledge,  and  every  valuable  mode  of  its 
application.  The  Oreek  was  trained  in  all  the  sciences  that  the 
genius  of  his  countrymen  had  created  or  developed — ^in  mathemat- 
ics, philosophy,  rhetoric,  and  so  on :  classical  and  linguistic  studies 
were  excluded  from  his  curriculum,  because  he  recognized  no 
tongue  but  his  own  as  being  other  than  barbarian.  The  Roman, 
m  addition,  had  the  Greek  language  and  literature  as  a  means  of 
training.  At  the  revival  of  learning  in  Europe,  the  two  classical 
tongues  and  the  works  produced  in  them  were  the  fountains  of 
instroction  and  models  of  imitation,  and  their  study  assumed  a 
prominence  in  the  scheme  of  education  which  has  come  down  by 
inheritance  even  to  our  own  day.  Meanwhile,  however,  under 
their  incitement  and  guidance,  the  mental  activity  of  modem 
Europe  and  its  colonies  has  accumulated  abundant  treasures  of 
knowledge  in  every  department,  in  part  comparable  with,  in  part 
greatly  overshadowing,  those  bequeathed  to  us  from  antiquity.  In 
literature,  in  art,  in  science,  in  philosophy,  in  philology,  in  history, 
that  which  is  Oreek  and  Roman  now  forms  only  a  part  of  the  store 
from  which  we  draw,  and  on  which  our  education  must  be  founded. 
None  of  all  this  is  valuable  to  the  exclusion  of  the  rest.  No  theory 
of  education  can  possibly  be  sound  which  does  not  recognize  the 
absolute  worth  of  all  human  knowledge,  or  which  contemns  "  facts" 
of  any  kind,  philological,  historical,  or  scientific.  Every  branch 
nrast  have  its  own  followers,  so  trained  that  they  shall  be  ^VA^  \o 
extend  and  perfect  it,  both  id  itself  and  in  its  relations  to  ot\^T 
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branches.  That  man  is  a  specialist  whose  training  unfits  him  dd 
to  appreciate  any  part  of  that  which  is  known.  But  every  one 
us  is  and  must  be  a  specialist,  for  the  field  of  knowledge  h 
become  much  too  vast  to  be  occupied,  or  even  to  be  overlook< 
and  judged,  by  any  individual.  It  was  long  since  said  that  he  on) 
is  wise  who  knows  that  he  knows  nothing — and  the  saying 
becoming  truer  every  day,  not  with  reference  only  to  what  ms 
would  fain  know,  but  also  to  what  he  already  knows.  Each  mi 
has  to  turn  his  back  deliberately  on  much  that  he  would  fain  pc 
sess,  that  he  may  prepare  himself  for  what  he  has  to  da  Tl 
various  branches  of  knowledge  have  a  comparative  value,  whi< 
varies  with  the  ground  and  point  of  view  occupied  by  each  leanu 
There  comes  a  time  when  we  must  cease  laying  a  general  foundati< 
and  build  up  our  own  building ;  and  earlier  or  later,  according 
our  different  circumstances.  A  certain  common  substructure  li 
beneath  all  the  forms  of  special  training,  and  the  broader  this 
made,  in  any  class  or  country,  the  higher  is  the  standard  of  educ 
tion  there.  Our  mother-tongue  is  the  first  thing  we  learn — ^a  mo 
important  means  both  of  training  and  enlightenment,  and  tl 
indispensable  preliminary  to  all  that  is  to  follow.  Then  come  tl 
alphabet,  the  multiplication-table,  and  the  writing-book:  no  oi 
questions  the  universal  necessity  of  the ''  three  r's,''  as  they  are  &m 
iarly  styled  ("reading,  'riting  and  'rithmetic").  But  fix)m  th 
point  begins  the  difference  of  opinion  and  dispute  as  to  what  mu 
be  added,  and  in  what  proportion;  the  branches  of  desirab 
knowledge  begin  to  jostle  and  crowd  out  one  another.  Into  tl 
dispute  we  do  not  wish  or  need  to  enter  here:  practically,  it 
irreconcilable ;  there  will  always  be  room  to  maintain  that  som 
thing  which  jTknow  and  value  constitutes  a  more  essential  part 
a  true  education  than  what  another  recommends  for  the  same  reaso 
It  is,  however,  evident  that  the  greater  and  more  varied  the  ma 
of  human  knowledge  and  the  modes  of  human  activity,  the  earli 
must  the  diversity  of  educational  training  begin :  it  is  not  possib 
to  raise  the  standard  of  education  at  a  rate  corresponding  to  tl 
growth  of  its  means  and  its  ends. 

Formerly  only  members  of  the  "  learned  professions,''  and  ge 
tlemen  who  could  afford  to  train  themselves  after  their  patter 
were  regarded  as  needing  to  be  '^  educated ;"  and  a  little  of  t] 
old  feeling  remains,  though  put  out  of  date  by  the  different  aspe 
of  affairs  in  our  time.  Other  occupations  used  to  be  mere  trad< 
the  preparation  for  which  consisted  in  the  acquisition  of  a  certa 
juaoant  of  mental  and  manual  dextevity,  handed  down  in  gml< 
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and  the  like,  and  commnnioated  by  private  instraotion.  Now, 
nearly  all  the  arts  of  life  are  raised  to  a  vastly  higher  plane ;  the 
causes  and  modes  of  action  which  they  involve  are  understood ; 
ondemeath  each  lies  a  science,  whose  comprehension  is  necessary 
to  their  highest  and  most  successful  pursuit ;  a  science,  too,  whose 
establishment  has  perhaps  required  as  much  learning  and  insight, 
as  much  faithful  labor  in  investigation  and  logical  acuteness  of 
deduction,  as  much  accumulation  of  wisdom,  as  high  gifts  of  intel- 
lect, as  any  known  branch  of  human  knowledge ;  whose  acquisi- 
tion costs  as  thorough  preparation,  as  long  study,  and  as  distin- 
guished capacity ;  and  which  offers  as  keen  satisfaction  to  the 
curious  intellect,  and  has  as  wide  and  direct  a  bearing  upon  human 
happiness.  All  is  here  included  that  can  give  dignity  to  a  calling 
and  to  the  preparation  for  it.  The  scientific  man,  as  he  is  oflen 
called — ^for  example,  the  engineer,  the  chemist,  the  naturalist — ^is 
by  his  occupation  challenged  to  not  less  ability  and  disinterested- 
nem,  and  promised  not  less  usefulness,  than  the  lawyer  or  physi- 
cian ;  his  due  training  is  as  real  a  part  of  the  higher  education,  all 
that  fits  him  for  his  work  is  as  truly  disciplinary,  as  anything  else 
in  the  whole  scheme  of  study. 

It  is  not  well  possible  to  lay  too  much  stress  upon  discipline ; 
but  it  is  comparatively  easy  to  misunderstand  what  is  meant  by 
that  word.  Anything  is  disciplinary  which  prepares  the  mind  for 
the  worthy  exercise  of  its  powers,  which  fits  it  to  receive  and 
atilize  truth*  There  is  a  too  current  disposition  now-a-days  to 
divorce  discipline  from  acquisition  of  knowledge,  to  contenm  the 
useful  as  ignoble.  This  is  a  natural  reaction  against  the  opposite 
tendency,  to  regard  no  knowledge  as  worth  acquiring  of  which 
the  utility  is  not  inmiediate  and  obvious.  Either  error  is  equally 
detrimental ;  and  either,  when  nakedly  presented,  is  sure  to  be 
rejected  by  any  enlightened  mind ;  but  it  is  not  so  easy  to  avoid 
some  admixture  of  the  one  or  the  other.  It  might  be  difficult  to 
Bay  whether  an  education  of  bare  discipline,  always  preparing  for 
Bometibing  to  come  and  never  reaching  it,  or  an  education  of  pure 
cram,  thrusting  in  information  that  is  unmediately  assimilable  and 
nothing  else,  would  turn  out  the  most  of  a  failure :  the  result 
would  depend  on  the  force  of  mind  and  natural  disposition  of  the 
individuals  subjected  to  the  training :  but  it  is  quite  as  likely  that 
the  one  scholar  would  be  turned  into  a  mere  machine,  with  capa- 
city and  desire  for  knowledge  extinguished,  as  that  the  other's 
pewors  of  combining  and  reasoning  would  be  destroyed  b^  ov^t-  ' 
loading.    ABsmstter  of  Act,  every  one  fs  compelled  to  \^«ni 
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mucli  whicli  he  does  not  at  the  time  appreciate ;  which,  havii^ 
only  a  prospective  Talue,  is  dbciplinary.  Thus,  what  appaientlf 
more  nnfroitful  and  uninteresting  ''  fact "  can  there  be  than  that 
the  figure  of  a  pair  of  straddling  legs,  with  a  bar  across  iJiem  (A), 
is  to  be  called  a?  Many  a  child  has  to  be  flogged  into  acquiring 
it.  What  more  barren  scheme  of  "  &cts ''  than  the  multiplication 
table,  or  a  list  of  Latin  words,  or  a  Greek  declension  ?  but  by  and 
by,  after  we  have  learned  them,  we  come  to  find  their  yalne.  And 
throughout  the  whole  of  education,  we  are  constantly  getting, 
under  the  guidance  of  others  or  on  fieuth,  what  is  to  be  of  use  to 
us  farther  on — ^and  this  is  all  that  '^  discipline  "  means.  The  fal^ 
ther  on  may  be  a  great  way  ofi^  but  it  must  be  somewhere ;  and 
at  least  a  good  part  of  it  must  be  within  sight  or  easy  reach. 
There  is  discipline  in  the  acquisition  of  all  knowledge,  because 
the  mere  effect  of  acquirement  helps  to  acquire  farther ;  and  also 
because  all  knowledge  is  in  itself  valuable,  as  connected  with  and 
leading  to  other  knowledge,  as  enriching  and  expanding  the  mind, 
giving  it  the  taste  to  acquire  and  the  power  to  retain.  But  its 
worth  for  discipline  lies  vastly  more  in  the  latter  mode  of  action 
on  the  mind  than  in  the  former.  Nothing  is  more  really  disciplir 
nary,  in  the  highest  sense,  than  the  gaining  of  valuable  knowledge, 
along  with  the  comprehension  of  its  value,  and  the  understanding 
how  to  use  it.  Nothing  thus  given  is  mere  fact  or  information, 
nor  is  the  process  of  so  giving  it  a  cram.  This  is  the  material  on 
which  the  mind  must  work,  in  order  to  test  and  increase  its  pow- 
ers, and  without  which  what  it  may  do  is  only  mock  work,  which 
exhausts  while  it  exercises.  The  idea  of  spending  the  season  of 
^  education  "  wholly  or  mainly  in  a  sort  of  mental  gynmastios,  of 
laying  out  a  scheme  of  preparation  for  the  active  work  of  Mh 
which  does  not  include  as  an  essential  part  the  storing  of  the  mind 
with  a  variety  of  useftd  information,  is  as  erroneous  as  anydiing 
can  be.  It  implies  that  the  rest  of  life  is  to  be  devoted  to  the 
acquisition  of  knowledge,  under  the  guidance  of  competent  in- 
structors, who  will  see  to  it  that  the  powers  they  have  trained  are 
directed  to  worthy  objects.  It  tends  directly  to  make  and  keep 
men  specialists,  turned  out  as  they  are  with  minds  imperfectly  and 
desultorily  furnished,  to  give  themselves  up  to  work  in  <»ie  direc- 
tion. He  who  is  to  know  and  love  what  lies  aside  from  hit  own 
narrow  track  must  have  learned  so  much  that  he  has  tasted  the 
pleasure  of  knowing  in  many  departments,  that  he  hag  a  nnolMa 
of  Acgoisitions  in  more  than  one  kind  to  whidi  new  aoqaunlMiiB 
msf  attach  themselvee,  that  be  oan  o^^look  tn  some  extent  the 
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field  of  knowledge,  and  see  what  part  is  more  valuable  than  others, 
in  itiself  or  for  him.  It  would  be,  no  doubt  (to  adopt  a  ourrent 
compariaon),  a  good  thing  in  itself  to  have  gained  by  steady  and 
conaistent  drill  such  a  power  of  concentration  as  to  be  able  to 
keep  the  eye  and  the  thought  fixed  for  half  an  hour  upon  the  point 
of  a  needle  without  flinching ;  but  one  might  spend  upon  this  accom- 
plishment BO  much  of  the  force  of  his  education  as  to  acquire  a 
morbid  taste  for  it,  and  to  be  ready  to  pass  his  life  gazing  at  needle- 
points, not  knowing  that  there  is  anything  else  better  worth  doing. 
When  we  learn  to  write,  we  begin  with  making  pot-hooks  and 
hangers ;  this  is  legitimately  disciplinary,  training  the  hand  for 
the  approaching  formation  and  combination  of  letters ;  it  would 
be,  indeed,  very  much  grander  to  start  with  such  a  thorough  drill- 
ing of  the  eye  and  hand  that  Egyptian  hieroglyphics,  Chinese 
monograms,  and  Hebrew  and  Sanskrit  ciphers  should  come  as  ei^ 
dly  and  naturally  as  English  writing ;  this  we  might  call  the  '^  high 
disciplinary''  method;  but  if  the  result  was  (as  it  would  be)  that 
the  time  when  we  should  have  been  learning  to  write  had  been 
lost  in  preliminary  preparation  for  it,  and  that  when  writing  was 
a  practical  necessity  to  us  we  had  not  the  art  at  conunand,  we 
should  have  to  regard  our  training  as  ill  directed,  and  the  time 
spent  upon  it  as  thrown  away.  The  ends  of  education  must  not  be 
lost  sight  of  in  the  means ;  diose  ends  are  practical,  and  must  be 
pursued  by  means  likely  to  result  in  their  attainment.  What  is 
the  best  discipline  for  one  is  not  the  best  for  another,  even  though 
both  may  aim  at  an  equal  degree  of  general  culture,  if  their  dispo- 
ntbn  is  different,  or  if  they  are  to  follow  different  walks  in  life. 
Each  method  must  be  judged  by  the  fruit  it  yields ;  that  is  wasted 
labor  from  which  in  the  end  no  appreciable  advantage  is  derived; 
the  mental  effort  spent  in  it  might  better  have  been  given  to  some- 
thing elsa 

There  are  those  who  hold  that  classical  studies  are  what  we 
have  called  above  "  high-disciplinary."  This  is,  however,  a  wholly 
erroneous  impression — although,  perhaps,  not  illegitimately  de- 
rived from  the  claims  sometimes  put  forth  in  behalf  of  these  stu- 
dies. Greek  and  Latin  are  full  of  the  most  direct  and  far-reaching 
oomiections  with  the  rest  of  our  knowledge.  Our  religion,  polity, 
law,  and  art  come  in  no  small  measure  from  Greece  and  Rome ;  our 
science  had  its  beginning  there ;  the  roots  of  our  history  are  to  be 
traced  thither;  our  literature  is  modeled  on  Greek  and  Roman  pro- 
totypes ;  our  very  language  is  in  great  part  derived  from  those 
sonrcesb    The  Greeks  And  BomsnB,  in  short,  were  the  onga^Vm 
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of  our  modem  onlture,  in  all  its  departments.  They  were  the 
most  gifted  nations  of  antiquity,  our  exemplars  in  nearly  every 
mode  of  intellectual  activity.  Their  languages  are  in  many  re- 
spects the  finest  known  instruments  of  human  thought.  What  is 
of  not  less  consequence  to  us,  with  the  investigation  of  Greek  and 
Roman  language  and  literature  has  been  bound  up  for  a  long  time 
past  the  advance  of  knowledge  and  culture ;  their  students  have 
been  the  intellectual  class,  a  great  and  powerful  guild,  with  such 
a  past  behind  it,  with  such  associations  clustering  about  it,  wield- 
ing such  power  and  enjoying  such  prestige,  that  every  one  must 
desire  admission  to  it.  Classical  studies  put  us  in  communication 
with  the  best  thought  of  both  ancient  and  modem  times ;  they 
give  a  kind  and  degree  of  mental  culture  which  has  been  attaina- 
ble by  no  other  means,  and  which  long  custom,  as  well  as  its 
intrinsic  character,  leads  the  community  to  estimate  at,  to  say  the 
least,  its  ftdl  worth. 

It  is  true  that,  as  already  noticed,  the  prominence  of  the  clas- 
sics as  a  means  of  education  is  upon  the  wane — not  by  their  loss 
of  absolute  value,  but  by  the  uprise  of  other  means  to  the  same 
end,  possessing  a  not  less  urgent  and  conspicuous  importance; 
partly,  also,  by  the  transfosion  of  their  valuable  content  into  other 
and  modem  forms,  so  that  their  influence  is  obtainable  indirectly. 
An  immeasurable  amount  of  enlightenment  and  inspiration  is  still 
to  be  drawn  from  them,  as  well  as  a  vast  deal  of  work  to  be  done 
upon  them  for  the  benefit  of  the  race ;  their  knowledge  will  be  the 
essential  pre-requisite  to  all  original  and  profound  investigation  of 
the  history  of  man  and  human  culture;  they  will  always  form  one 
of  the  most  important  branches  of  study  and  means  of  discipline; 
they  will  train  the  literary  taste,  the  lingaistic  sense,  the  faculty  of 
interpretation  and  criticism,  the  power  to  think  one's  self  into  the 
thoughts  of  other  men  and  other  times,  the  comprehension  of 
humanity  and  its  work.  They  will  demand  not  less  attention  in 
amount  than  they  have  hitherto  won — although  there  will  be  large 
classes  of  students  whose  training  may  and  must  be  gained  with- 
out them,  by  the  aid  of  the  abundant  fruits  of  culture  which  have 
now  been  stored  up  outside  of  them ;  and  although,  on  the  other 
hand,  he  who  is  versed  in  them  alone  can  no  longer  make  the 
same  pretension  to  discipline  as  formerly.  There  was  a  time 
when  to  be  merely  a  good  Latin  and  Greek  scholar  was  to  be  well 
educated ;  now,  such  a  one  is  only  a  specialist,  and  may  be  a 
narrow-minded  pedant,  as  really  deficient  in  due  discipline  as  if 
Ae  knew  nothing  bat  mathematica,  or  oliemi^try^  or  zo5logy. 
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Tlie  objection  is  often  brought  against  classical  study  that  those 
who  devote  to  it  so  large  a  proportion  of  the  time  given  to  train- 
ing never  carry  it,  after  all,  beyond  the  stage  of  preliminary  disci- 
pline, do  not  begin  to  derive  trvit  and  enjoyment  from  it,  and 
drop  it  abruptly  when  the  work  of  life  is  begun,  hardly  if  at  all 
coDscious  of  benefit  obtained.  Much  more  is  apt  to  be  made  of 
this  objection  than  it  is  really  worth ;  for,  on  the  one  hand,  no 
one  is  capable  of  measuring  the  good  that  a  study  does  him  in 
exercising  the  powers  of  his  mind  and  increasing  its  range  and 
capacity ;  and,  on  the  other  hand,  the  higher  benefits  of  education 
are  not  within  the  reach  of  every  one ;  a  host  of  minds  are  only 
limitedly  receptive  of  general  culture ;  are  capable,  perhaps,  of 
becoming  fiur  specialists  in  some  line  which  engages  all  their 
energies ;  nothing  more.  All  education  is  to  this  extent  experi- 
mental and  liable  to'  failure.  The  liability  does,  however,  consti- 
tute a  powerful  and  valid  argument  against  limiting  education  to 
one  unvarying  pattern,  since  many  a  mind  which  is  repelled  and 
stagnated  by  one  set  of  studies,  may  be  incited  to  independent 
and  healthy  action  by  another. 

We  have  entered  into  so  much  of  detail  respecting  classical 
study  because  the  scientific  courses  are  mainly  peculiar,  and 
exposed  to  distrust  on  the  part  of  many  in  the  community,  in 
virtue  of  the  inferior  place  which  they  assign  to  such  study,  and 
because  they  seem  to  some  to  deny  hereby  its  value,  and  cast 
reproach  upon  it.  This  is  not  at  all  our  intent:  we  hold  that 
every  scientist  is  the  better  for  all  the  classical  training  he  can  get, 
even  for  vastly  more  than  is  given  in  the  ordinary  college  course. 
Only  we  also  hold  that  it  does  not  outweigh  in  importance  every- 
thing else,  and  constitute  to  every  one  the  eummum  bonum  of 
mental  training. 

These,  then,  are  the  ftmdamental  principles  on  which  reposes  our 
opinion  of  the  value  of  the  Scientific  School,  as  a  worthy  and 
dignified  portion  of  the  general  system  of  education,  as  a  disci- 
plinary institution  as  well  as  a  professional : — That  all  knowledge 
is  valuable  for  discipline,  each  kind  of  knowledge  giving  its  own 
kind  of  training,  and  both  abundance  and  variety  of  positive 
knowledge  being  indispensable  to  the  acquirement  of  that  sound 
judgment  which  makes  the  practical  wisdom  of  life,  as  well  as  of 
that  love  of  knowledge  for  its  own  sake  which  conducts  to  some  of 
the  highest  and  keenest  enjoyment  that  life  ftimishes ;  that  but  a 
fragment  of  what  is  known  Ues  within  the  reach  of  any  person,  and 
that  eachy  in  view  of  Mb  own  needs  and  opportunities)  most  c^oqm 
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the  part  whioh  will  be  worth  most  to  him ;  that  a  system  of  general 
education  mast  aim  to  effect  a  due  compromise,  not  neglecting  the 
qualification  of  the  pupil  for  his  speciality^  but  also  seeing  to  it 
that  his  mind  is  expanded,  made  receptive  of  truth  fix>m  every 
source,  and  prepared  for  its  utilization ;  and  that  there  is  no  other 
criterion  of  the  comparative  dignity  and  worth  of  different  branches 
of  study  than  their  utility  in  one  or  both  of  these  directions. 

2.  Homo  the  ends  of  education  are  here  BougJU  to  he  attained. 

In  what  ways  and  by  what  means  we  are  endeavoring  to  accom- 
plish what  we  have  undertaken,  and  to  bear  our  part  in  the  general 
work  of  education,  may  be  easily  and  briefly  told. 

First,  in  the  so-called  regular  courses  of  the  school,  we  give  our 
students  a  thorough  three  years'  training  in  certain  connected  and 
graded  branches  of  study.  These  courses  are  prevailingly  mathe- 
matical and  scientific,  being  intended  to  meet  the  wants  of  that 
already  large  and  now  rapidly  increasing  class  of  pupils  whose 
disposition  and  aims  in  life  make  such  a  training  more  valuable  to 
them  than  one  in  which  the  literary  and  historical  element  predomi- 
nates. They  have  in  view  the  two  ends  of  education,  as  above  laid 
down ;  being  in  part  such  as  directly  prepare  for  the  foreseen  duties  of 
actual  life,  in  part  such  as  equip  the  man  in  general,  tending  to  fit 
him  for  sustaining  worthily  any  responsibilities  which  the  future 
may  put  upon  him.  No  one  is  allowed  to  confine  himself  to  a 
specialty ;  a  series  of  general  studies,  both  scientific  and  literary, 
runs  through  the  course,  and  is  made  obligatory  upon  alL  Lin- 
guistic discipline  is  not  ignored;  instruction  in  the  French  and 
German  languages  is  made  the  vehicle  of  it,  and  answers  to  some 
extent  the  purposes  sought  to  be  attained  on  a  larger  scale  by  the 
study  of  Latin  and  Greek  in  other  modes  of  education.  Li  the 
EngUsh  language  also  is  given  such  instruction — ^rhetorical,  critical, 
and  historical — ^as  the  time  permits.  In  drawing,  the  attempt  is 
made  to  give  to  the  eye  and  hand  something  of  that  training  which 
shall  enable  the  latter  to  represent  what  the  former  sees,  or  what 
the  mind  conceives. 

The  first  year  is  entirely  occupied  with  studies  of  this  more  gen- 
eral character.  For  the  other  two  years,  aside  firom  the  general 
obligatory  studies,  the  student  is  allowed  to  make  his  choice 
between  several  partially  distinct  and  parallel  courses,  according 
to  their  bearing  on  his  fiiture  profession,  or  upon  any  other 
ground  determining  the  preferences  of  himself  and  his  friends. 
Tliedr  nature,  and  the  branches  pursued  in  each,  are  fully  set  forth 


m  the  programme  given  in  another  part  of  this  Report.  One  of 
them,  tiie  '*  Select  CourBe,"  is  of  a  less  special  character  than  the 
rest,  and  is  intended  to  meet  the  wants  both  of  those  .who  de- 
sire a  training  of  this  general  kind,  but  without  having  in  view 
any  of  the  professions  toward  which  the  other  courses  more 
directly  conduct;  and  also,  especially^  of  those  who  have  the 
leisure  and  disposition  to  continue  the  work  of  preparation  longer 
before  entering  at  all  upon  studies  having  an  immediately  profes- 
sional outlook.  But  the  essentially  disciplinary  nature  of  the 
training,  alike  in  all  the  courses,  is  attested  by  the  fact  that  the 
degree  given  at  graduation  is  that  of  Bachelor  of  Philosophy,  the 
same  to  all:  it  vouches  that  its  possessor  has  gone  through  a 
course  of  instruction,  of  a  somewhat  different  character  from  that 
given  in  the  ordinary  collegiate  institutions,  fitting  him  to  enter 
with  advantage,  here  or  elsewhere,  upon  higher  and  yet  more 
speeial  studies,  which  shall  make  of  him  a  competent  civil  engineer, 
ohemist^  physician,  and  so  on. 

Every  exertion  is  of  course  used  to  make  the  instruction  given 
in  the  School  thorough,  to  give  it  a  truly  scientific  character,  by 
carrying  each  study  back  to  the  fundamental  principles  on  which 
it  reposes.  Nor  do  we  mean  to  be  content  with  a  less  fiEuthfiil 
aUention  to  the  subjects  pursued,  nor  with  a  lower  standard  of 
individual  scholarship,  than  is  required  in  the  Academical  depart* 
mmk%  of  the  College.  Our  rules  respecting  attendance,  efficient 
study,  and  the  maintenance  of  fidr  standing  as  a  scholar,  are  strict 
and  strioUy  enforced.  We  allow  no  one  to  continue  member  of  a 
class  by  whose  studies  he  shows  himself  incapable  of  profiting,  or 
which  he  tends  to  hold  back  by  want  of  ability  or  attention. 

In  the  second  place,  we  also  offer  opportunity  for  more  advanced 
professional  study.  In  connection  with  the  other,  or  Academic, 
tamch  of  the  Department  of  Philosophy  and  the  Arts,  the  Scien- 
tific branch  affords  &cilitiesfor  scientific  study  in  various  directions 
iq>  to  any  desired  point  of  acquisiticm.  On  the  one  hand,  those 
iriio  have  gone  through  the  preliminary  training  and  taken  the 
Baccalaureate  degree,  in  either  branch,  may  study  here  for  certain 
higher  degrees,  general  or  special;  on  the  other  hand,  those  whose 
previous  education  fits  them  to  follow  a  firee  course  of  study  in  any 
of  the  branches  of  science  represented  in  the  school,  for  any  length 
of  time,  without  regard  to  a  degree,  find  here  the  instruction  they 
need.  This  was,  in  &ct^  according  to  the  original  plan  of  the 
aehoclj  its  principal  or  sole  activity :  but  experience  soon  showed 
that  but  a  fisw  of  these  who  preeented  themselves  could  \Max  'bem^ 
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limited  to  special  courses ;  that  their  equipment  by  the  prepara- 
tory schools  was  insufficient;  and  that,  if  the  standard  of  scientific 
education  was  to  be  raised,  and  men  graduated  who  should  be 
more  than  mere  specialists,  it  was  necessary  for  the  School  to  un- 
dertake a  larger  share  of  their  training. 

Something,  we  believe,  has  been  already  accomplished  in  this 
direction,  but  much  more  yet  remains  to  be  done.  Considering  the 
place  which  Yale  College  occupies  among  the  educational  institu- 
tions of  the  country,  and  the  many  advantages  for  the  scholar  which 
are  gathered  or  gathering  at  this  long-established  seat  of  learning, 
it  ought  to  be,  and  it  is,  our  ambition  to  make  the  Sheffield  Scien- 
tific School  stand  in  the  firont  rank  among  the  schools  of  science 
which  are  now  springing  Up  in  such  numbers  all  over  our  country — 
to  make  it  turn  out  the  best  educated  men  of  science,  in  virtue 
both  of  the  amount  and  quality  of  the  instruction  given  in  it,  and 
of  the  studies  required  as  preparation  for  it.  We  fully  intend  to 
rise  to  such  a  position,  as  rapidly  as  our  means  shall  allow,  as 
rapidly  as  we  shall  be  enabled  to  rise  by  the  pubUo  opinion  and 
support.  At  present,  we  are  carrying  on  the  institution  upon  a 
larger  scale  than  our  funds  warrant,  and  can  only  plan  improve- 
ments which  we  are  powerless  to  execute.  The  time  of  three  years, 
to  which  our  courses  are  now  adjusted,  is  too  short  for  what  we 
have  undertaken  to  introduce  into  them :  we  greatly  need  another 
year,  in  order  to  do  justice  to  our  scholars.  There  is  no  reason 
why  the  well-educated  scientific  man  should  expect  to  prepare 
himself  for  his  work  in  less  time  than  the  well-educated  member  of 
any  other  of  the  learned  professions.  While  we  are  compelled  to 
do  so  much  of  the  work  of  preparatory  training  which,  in  a  more 
thoroughly  organized  and  graded  system  of  general  education, 
might  and  should  be  done  in  the  lower  schools,  we  need  the  added 
year,  if  only  for  fuller  attention  to  the  wider  disciplinary  branches. 
In  respect  to  some  of  these,  we  stand  at  a  disadvantage.  It  is  thus 
with  regard  to  drawing :  no  small  part  of  what  we  have  to  teach 
should  be  learned,  as  it  is  everywhere  in  Europe,  in  the  earlier 
stages  of  education.  It  is  thus  with  regard  to  the  languages.  Not 
a  little  of  the  benefit  which  ought  to  be  derived  fix>m  the  French 
and  German,  and  firom  their  literatures,  is  now  lost,  because  we 
cannot  assume  that  those  who  come  to  us  will  have  been  able  to 
obtain  in  the  lower  schools  good  instruction  in  those  tongues,  and 
becfluse  we  must  therefore  commence  their  study  firom  the  very 
beginning.  It  is  chiefly  in  view  of  this  &ct  that  we  have  lately 
Mdded  a  certain  amount  of  Latin  to  the  ^Tos^^ootive  requirementa 
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for  admission,  from  the  autmmi  of  1869  onwanL  Apart  from  the 
great  and  undeniable  value  of  a  knowledge  of  the  Latin  for  its  own 
sake  to  every  educated  man  in  every  department,  and  its  absolute 
indispensability,  even,  to  the  student  of  many  branches  of  science, 
there  is  no  other  way  in  which  the  grammatical  and  philological 
practice  needed  to  enable  one  to  take  up  the  modem  languages 
successfully  and  acquire  them  rapidly  can  be  so  easily  and  surely 
gained  as  by  the  study  of  this  tongue,  for  which  facilities  are  found 
in  every  good  school,  and  which  forms  a  natural  and  customary 
part  of  every  preparatory  course.  It  has,  indeed,  been  found  by 
experience  that  five  sixths  of  the  students  hitherto  received  into 
the  School  have  had  as  much  instruction  in  Latin  as  our  plan  con- 
templates ;  and  the  advantage  of  it  has  been  distinctly  felt. 

One  serious  difficulty  against  which  we  have  to  contend — a 
difficulty  growing  in  part  out  of  the  want  of  due  adjustment 
between  our  institution  and  the  preparatory  schools,  in  part  out  of 
other  causes — ^is  the  want  of  sufficient  preparation  on  the  part  of 
those  who  offer  themselves  for  admission.  Every  year,  many  can- 
didates are  wholly  rejected,  while  others  are  brought  in  only  after 
a  season  of  probation  and  extra  study.  It  seems  difficult  to  make 
young  men,  parents,  and  teachers  understand  that  the  entrance 
examination  is  a  serious  and  penetrating  one,  not  only  in  the 
mathematical,  but  also  in  the  more  general  English  branches. 
Candidates  and  their  friends  do  not  realize  how  much  of  the 
satisfisM^tion  and  profit  of  tl^e  course  is  lost  when  one  comes  so 
scantily  fitted  and  insufficiently  trained  that  he  just  scrapes  in,  or 
enters  under  conditions,  with  examinations  to  be  made  up  and 
passed  a  second  time,  thus  keeping  up  the  scraping  process  for 
an  indefinite  period,  perhaps  a  large  part  of  the  whole  of  his 
stay  in  the  SchooL  We  hope  for  a  marked  improvement  bi  this 
respect  as  our  plan  comes  to  be  better  comprehended,  and  as  such 
institutions  as  ours  come  to  be  distinctly  calculated  for  in  the  pre- 
paratory schools. 

II*    The  need  of  an  Increased  Endowment. 

In  consequence  of  the  bestowal  upon  this  institution  of  the 
income  derived  from  the  national  land-grant,  the  Governing  Board 
were  led  at  once  to  enlarge  the  courses  of  instruction  previously 
maintained,  and  to  enlist  the  services  of  additional  professors,  in 
order  that  the  "  Connecticut  College  of  Agriculture  and  the  Me- 
chanic Arts'^  might  sustain  a  character  worthy  of  the  reputaUoik 
of  the  State  in  tnatters  of  education,  and  corresponding  m  ^otoA 
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degree  at  least  with  the  superior  advantages  long  enjoyed  in  the 
Academic  Department  of  Yale  College.  This  enlargement  of  the 
scope  of  the  Sheffield  Scientific  School  has  been  justified  by  the 
experience  of  the  past  two  years.  Students  have  come  to  us  from 
every  portion  of  the  country ;  and  not  only  so,  but  gentlemen 
concerned  in  the  establishment  of  kindred  institutions  have  visited 
New  Haven  from  almost  every  State  which  has  received  the 
national  grant,  in  order  to  see  the  actual  operations  of  our  school 
and  gather  information  from  our  experience.  Such  visitors  have 
always  been  welcomed,  and  from  many  of  them  we  expect  in  our 
turn  to  derive  important  assistance  and  counsel.  We  have  also 
been  gratified  to  see  abundant  indications  that  the  school  is  growing 
in  the  good  will  of  the  people  of  Connecticut.  The  newspapers  of 
the  State  have  spoken  favorably  of  our  work,  and  we  have  enrolled 
among  our  scholars  more  from  Connecticut  than  the  number  for 
which  the  State  made  provision.  Our  collections  and  museums 
are  also  growing,  and  the  instructors  of  the  school  are  more  and 
more  called  upon'  to  codperate  in  local  educational  and  scientific 
labors. 

While  we  are  thus  encouraged  by  the  evidences  of  increasing 
infiuence,  we  are  disheartened  by  the  fact  that  our  frmds  are  still 
so  inadequate  as  to  prevent  us  from  doing  all  which  we  should  like 
to  do  for  the  promotion  of  science  and  scientific  education.  The 
portion  of  the  national  grant  which  fell  to  the  share  of  Connecticut 
was  inconsiderable  compared  with  that  which  was  received  by 
New  York,  Pennsylvania,  Massachusetts,  and  other  large  States. 
The  only  other  fund  on  which  we  can  depend  is  made  up  from  the 
gifts  of  a  few  individuals,  and  is  less  than  sixty -thousand  dollars. 
Tuition  fees  add  indeed  to  our  resources,  but  not  so  much  as  might 
be  expected  from  the  number  of  students  whose  names  appear 
upon  the  roll,  because  the  fees  of  so  many  are  remitted.  We  feel 
in  consequence  that  our  Institution,  for  the  work  it  proposes  to 
perform,  and  for  the  character  which  it  aims  at  maintaining,  is  still 
but  imperfectly  endowed ;  and  we  are  persuaded  that  if  men  of 
property  and  of  liberality  would  but  look  into  our  circumstances 
with  close  attention,  they  would  discover  inviting  opportunities 
for  the  employment  of  their  wealth.  Impressed  with  these  con- 
siderations, the  Governing  Board  determined  early  last  autumn  to 
make  an  effort  to  increase  the  endowment  of  the  Scientific  School 
They  invited  a  number  of  the  citizens  of  New  Haven  to  come 
together  and  listen  to  a  statement  of  the  wants  of  the  SchooL 
Ovremor  Engliab^  Chairman  of  the  Board  of  Visitors,  who  has 
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Bhown  the  same  appreciative  interest  in  the  School  which  was 
manifested  by  his  predecessors,  Oovemor  Buckingham  and  Gover- 
nor Hawley,  indicated  his  confidence  in  our  enterprise  by  an  early 
sabscription  of  one  thousand  dollars ;  Mr.  Joseph  Sampson,  of  New 
York,  a  summer  resident  in  New  Haven,  paid  a  like  amount ;  Mr. 
Wells  Sonthworth  increased  a  former  subscription  which  he  had 
made  so  that  it  amounted  also  to  one  thousand  dollars ;  Messrs. 
William  &  E.  T.  Fitch  subscribed  as  a  firm  the  sum  of  five  hundred 
dollars ;  and  Hon.  Morris  Tyler,  late  Mayor  of  the  city,  subscribed 
three  hundred  dollars.  Several  other  gentlemen  likewise  promised 
their  aid,  but  have  not  as  yet  signified  the  amount  they  will  give. 
We  are  not  without  hopes  that,  when  the  business  of  the  country 
is  more  prosperous,  our  friends  will  liberally  sustain  an  institution 
in  which  they  avow  a  decided  interest. 

At  the  request  of  the  Governing  Board,  Mr.  Luke  E.  Wood,  of 
Clinton,  has  also  called  upon  a  few  persons  resident  in  other  parts 
of  the  State  and  has  laid  before  them  a  statement  of  our  hopes  and 
plans.  As  a  brief  explanation  of  our  wants,  the  following  paper, 
signed  by  the  various  members  of  the  Governing  Board,  has  been 
printed,  and  sent  to  a  few  gentlemen. 

CIBCULAB. 

**  The  undersigned,  officers  in  the  Sheffield  Scientific  School  of 
Yale  College,  regarding  ourselves  as  the  representatives  or  trustees 
of  the  friends  of  scientific  education,  in  the  maintenance  of  an 
important  public  interest,  feel  compelled  to  lay  before  a  few  of 
those  for  whom  we  act  a  simple  statement  of  the  condition  and 
prospects  of  this  rapidly  growing  institution. 

"  It  is  well  known  that  we  are  maintaining  at  New  Haven,  under 
all  the  advantages  which  come  from  a  connection  with  Yale  Col- 
lege, a  modem  school  of  theoretical  and  practical  Science,  in  which 
young  men  may  secure  for  themselves  not  only  thorough  mental 
discipline,  but  also  an  acquaintance  with  such  branches  of  useftil 
knowledge  as  Chemistry,  Civil  Engineering,  Mining,  Metallurgy, 
Mechanics,  Agriculture,  and  other  departments  of  natural  and 
phvsical  Science. 

*^  In  this  undertaking  we  have  been  dependent,  like  all  other 
higher  establishments  of  learning,  not  only  in  this  country,  but 
abroad,  on  the  liberality  of  public  and  private  benefactors.  We 
have  received  generous  aid,  far  beyond  our  ex}>ectations,  and  we 
point  with  pleasure  to  the  results  which  are  due,  in  no  small  degree, 
to  tids  timely  assistance.  A  spacious  and  convenient  edifice  has 
been  provided  for  the  School,  and  ecjuipped  with  valuable  collections 
of  apparatus,  instruments,  books,  diagrams,  models,  and  specimens; 
a  corps  <^not  less  than  twelve  professors  devote  themselves  to  WAa 
department  of  the  College;  bundreda  of  young  men  Yiave  a\T^^^ 
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been  fitted  here  for  the  various  callings  of  life ;  and  one  hundred 
and  twenty  scholars  are  this  year  receiving  our  instructions.  We 
have  also  endeavored  to  be  of  service  to  the  public  at  large  by 
lectures  gratuitously^  given  to  mechanics  and  farmers,  and  to  gene- 
ral audiences  in  different  parts  of  the  State.  It  would  not  be 
modest  in  us  to  say  more ;  but  so  much  as  this  seemed  necessary 
to  exhibit  the  foundations  which  have  here  been  laid. 

"  We  cannot  continue  this  work,  however,  on  its  present  scale, 
without  assistance  from  the  friends  of  scientific  education.  During 
the  past  two  years  our  income  has  fallen  considerably  short  of 
meeting  our  expenses,  and  we  have  been  forced  to  draw  upon  a 
small  accumulation  (now  exhausted)  which  peculiar  circumstances 
in  a  former  year  had  placed  at  our  command.  More  than  one  of 
our  professors  are  giving  their  services  to  the  school  gratuitously ; 
others  are  on  half-pay :  and  not  one  receives  from  the  school  a 
salary  at  all  adequate  to  the  maintenance  of  his  family.  Several 
of  our  number  have  declined  far  more  lucrative  posts  elsewhere, 
from  a  desire  to  help  in  building  up  this  new  department  of  Tale 
College.  But  this  state  of  things  cannot  and  ought  not  to  continue 
long.  We  shall  be  obliged  to  contract  our  plans,  and  lessen  our 
useml  activity,  unless  we  are  assisted.  We  do  not  ask  for  help  on 
personal  considerations,  but  we  do  appeal  with  confidence  in  behalf 
of  the  interests  of  education,  and  in  behalf  of  a  young  and  pros- 
perous institution,  to  those  gentlemen  of  intelligence  and  wealth 
by  whose  encouraging  words  we  have  repeatedly  been  cheered,  and 
whose  opportunities  have  enabled  them  to  see  the  importance  of 
such  a  school  as  is  committed  to  our  care. 

"  There  are  several  departments  of  the  school,  not  yet  endowed, 
to  which  large  sums  might  be  directed  with  a  certainty  of  benefit- 
ing for  generations  to  come  the  education  of  our  countrymen,  and 
the  development  of  the  national  resources.  We  are  hopefdl  that 
new  features  will  thus  from  time  to  time  be  added  to  this  institution ; 
but  now  we  ask  especially  for  contributions  applicable  to  all  the 
current  necessities  of  the  establishment — the  income  onlv  to  be 
expended,  and  the  principal  to  remain  forever  as  '  The  GTekbral 
Fund  of  the  Scientific  School.' 

'^  As  the  nucleus  of  this  fund,  we  have  already  received — ^in 
addition  to  the  specific  gifts  of  Mr.  Sheffield  and  others — ^the  sum 
of  Ten  Thousand  Dollars.  We  need  at  least  One  Hundred  Thou- 
sand Dollars.  We  believe  that  among  the  capitalists  of  the  coun- 
try there  are  many  who  will  take  pleasure  in  giving  their  codpera- 
tion  to  sustain,  on  a  scale  corresponding  with  its  importance,  a 
school  on  which  so  much  depends." 

In  justification  jof  this  appeal,  repeated  now  with  even  more 
earnestness  than  when  it  was  originally  made,  it  may  be  well  to 
show  why  it  is  that  a  well  ordered  school  of  science  is  so  costly ; 
especially  as  the  erroneous  and  injurious  rumor  has  gone  abroad, 
and  has  made  an  impression  on  some  of  our  best  friends,  that  the 
acientiSo  departments  of  Tale  College  are  sufficiently  endowed. 
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Although  the  growth  of  this  institution,  since  1860,  has  been  ra- 
pid, the  demands  upon  it  have  increased  with  still  greater  rapidity. 
Prior  to  the  date  just  named,  there  were  but  two  classes  of  students^ 
those  engaged  in  the  chemical  laboratory  and  those  who  were 
studying  civil  engineering.  Now,  in  accordance  with  public  de- 
mands, as  our  programmes  of  study  indicate,  special  professional 
or  technical  education  is  provided  for  chemists,  metallurgists,  civil, 
mining,  and  mechanical  engineers,  agriculturalists,  geologists,  nat- 
uralists ;  and  we  are  also  called  upon  to  provide  a  general  disci- 
plinary course  of  study,  closely  corresponding,  as  we  have  already 
said,  to  the  academic  course ;  and  likewise  higher  courses  of 
instruction  suited  to  the  wants  of  those  who  have  already  taken 
their  first  degree  and  are  candidates  for  a  second.  Thus  the  student  s 
of  this  department  are  divided  into  not  less  than  seventeen  distinct 
groups,  or  squads,  each  having  its  own  prescribed  curriculum ;  and 
there  are  also  several  independent  students  pursuing  their  special 
researches.  All  this  involves  of  necessity  a  large  corps  of  teach- 
ers, every  one  of  whom  aims  to  be  proficient  in  certain  chosen 
branches  of  study.  It  cannot  be  expected  that  a  professor  of 
mining  should  be  a  teacher  of  botany,  or  that  a  professor  of  agri- 
culture should  take  charge  of  the  instruction  in  civil  engineering. 
Every  teacher  in  the  school  has  abimdant  occupation  for  his  time 
and  strength  in  endeavoring  to  keep  up  with  the  progress  of  science 
in  bis  department,  and  in  imparting  to  his  classes  the  instruction 
they  require.  We  are  only  kept  back  by  the  lack  of  a  sufficient 
number  of  teachers,  from  making  the  regular  courses  extend 
through  a  period  of  four  years. 

The  entire  endowment  available  for  the  current  expenses  of  the 
Scientific  School  yields  less  than  fourteen  thousand  dollars,  including 
the  income  of  the  congressional  grant  and  of  the  library  fund ;  to 
this  may  be.  added  the  income  received  from  tuition — money  which 
amounted  last  year  to  eight  thousand  dollars ;  and  out  of  the 
aggregate  are  to  be  taken  the  payments  for  salaries,  repairs,  fuel, 
insurance,  library-books,  and  the  innumerable  miscellaneous  expen- 
ses which  are  indispensable.  It  is  hardly  necessary  to  add  that  no 
pecuniary  assistance  is  received  from  the  general  funds  of  Yale 
College,  though  our  students  are  freely  admitted  to  the  academic 
lectures.  From  this  brief  statement,  it  must  be  evident,  we  think, 
that  our  resources  are  far  from  being  ample. 

When  we  hear  of  the  funds  which  are  at  the  command  of  kin- 
dred establishments,  especially  in  foreign  countries ;  when  ^e  eon- 
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aider  the  rapid  advances  which  are  making  in  every  department  of 
scientific  research  and  of  practical  skill ;  when  we  think  of  the 
fine  collections  of  books,  apparatus,  models,  and  specimens  which 
ampler  resources  would  immediately  provide  for  us;  when  we 
consider  how  many  useful  branches  of  knowledge  are  now  wholly 
omitted  or  are  inadequately  represented  in  our  present  curricolnm, 
we  earnestly  hope,  for  the  good  of  science  and  of  the  country,  that 
the  day  is  not  distant  when  our  means  will  be  largely  increased. 
We  are  persuaded,  that  if  men  of  wealth  would  but  look  into  the 
mode  in  which  the  funds  of  the  college  are  employed,  would  con- 
sider the  care  with  which  they  are  controled,  and  the  good  which 
results  from  the  income  they  yield,  it  would  be  clear  that  perma- 
nent and  substantial  good  is  secured  for  the  country  by  every 
endowment  which  this  University  receives.  It  has  been  truly  said 
elsewhere  that  "  the  treasury  of  Yale  College  can  show  dollar  for 
dollar  of  every  gift  entrusted  to  it." 

III.    Additions  to  tbc  Sclontlflc  Collections. 

1.    ZOOLOGir. 

Many  important  additions  have  been  made  to  the  Zoological 
collection  during  the  past  year,  both  by  donations  and  exchanges. 
In  the  early  part  of  the  year,  Mr.  F.  H.  Bradley  made  some  valu- 
able collections  at  Zorritos  and  Paita,  Peru,  in  continuation  of  his 
explorations  of  the  west  tropical  coast  of  America,  but  returned  in 
April.  Acknowledgments  are  due  to  George  Perie,  Esq.,  general 
manager  of  the  Pacific  Steam  Navigation  Company,  for  aiding 
]SIr.  Bradley's  exploration  by  the  reduction  of  fares  and  freight 
from  Callao  and  Guayaquil  to  Panama,  and  to  David  Hoadly,  Esq^ 
President  of  the  Panama  R.  R.  Company,  and  F.  W.  G.  Bellowes, 
Vice-President  of  the  Pacific  Mail  Steamship  Company,  for  giving 
him  a  free  passage  home  and  free  transportation  for  all  his  collec- 
tions. The  College  is,  also,  under  obligations  to  E.  P.  Larkin,  Esq., 
for  hospitalities  and  aid  given  to  Mr.  Bradley  at  Zorritos,  Peru. 

Among  the  other  more  important  collections  are  a  valuable  lot 
of  new  and  rare  Corals  and  Echinoderms  from  Brazil,  received  from 
Prof  C.  Fred.  Hartt ;  a  fine  set  of  Pacific-Ocean  Corals  presented 
by  Mr.  Horace  Mann ;  an  interesting  collection  of  shells  and  Echi- 
noderms, many  of  them  new  to  us,  brought  from  the  Oulfof 
California  by  Capt.  J.  Pedersen ;  numerous  native  insects  from 
Amos  Shepard,  Esq. ;  a  valuable  lot  of  authentically  labelled  insects 
£x>m  Edward  Norton,  Esq. ;  and  a  large  and  important  collection 
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of  authentically  labelled  Corals  and  Echinoderms  sent  by  Dr.  Chr. 
Latken,  from  the  University  Museum  of  Copenhagen.  For  for- 
warding the  last  and  other  collections  from  and  to  Europe,  free  of 
expense,  thanks  are  due  to  the  Smithsonian  Institution. 

One  of  the  most  interesting  specimens  received  during  the  year 
is  a  young  specimen,  preserved  entire  in  alcohol,  of  the  rare  and 
carious  Central  American  Tapir,  recently  described  by  Prof.  Theod. 
Gill,  and  previously  known  to  naturalists  only  by  a  few  skulls  and 
an  imperfect  skeleton.  This  valuable  donation  was  received  from 
J.  EL  Stcrnbergh,  Esq. 

The  important  work  of  labelling  and  permanently  cataloguing 
the  entire  collection  has  progressed  rapidly  and  satisfactorily 
during  the  year.  Mr,  S.  I.  Smith  has  nearly  completed  the  cata- 
logue of  Crustacea,  and  has  greatly  advanced  that  of  the  insects. 
Mr.  H.  S.  Williams  has  identified  and  catalogued  a  large  number 
of  shells  and  most  of  the  reptiles,  Mr.  G.  H.  Perkins  has  done  the 
same  for  large  numbers  of  shells,  Mr.  F.  L.  Miles  gave  important 
aid  in  cataloguing  the  fishes,  and  other  students  have  given  assist- 
ance in  the  same  manner.  Most  of  the  corals  and  echinoderms 
and  many  shells,  remaining  unarranged  last  year,  have  been  identi- 
fied and  catalogued  by  Pro£  Verrill,  who  has  also  described  many 
of  the  new  and  rarer  species  in  the  Transactions  of  the  Connecticut 
Academy  of  Aits  and  Sciences. 

Several  special  collections  have,  also,  been  sent  away  to  other 
naturalists  for  identification  or  for  monographic  work,  and  some  of 
these  have  already  been  returned. 

The  number  of  collections  sent  away  and  received  in  exchange 
has  also  greatly  increased,  and,  as  rapidly  as  our  time  and  resources 
will  admit,  this  system  will  be  still  farther  developed.  Several 
expeditions  have  been  fitted  out  or  materially  aided  with  apparatus 
and  alcohol  for  making  zoological  collections.  From  some  of  those 
valuable  returns  will  be  expected  during  the  spring. 

LIST  OP  DONATIONS  DURING  THE  YEAR. 

Pavax A  Expedition.  Subscription  of  1867.  Collected  by  F.  H.  Bradley. — 
Fishes,  and  Marine  Invertebrates,  from  Paita,  Peru;  Reptiles,  Fishes, 
Insects,  and  Marine  Invertebrates,  Zorritos,  Peru ;  Mollusca,  Crustacea, 
snd  Insects,  Tumbez,  Peru ;  Insects  and  Crustacea,  Guayaquil,  Equador ; 

Mollasca,  Panama  and  Aspinwall, 9*750 

f'nmkL,  i>ii6aif|  U.  S.  N. — Lepidoptera,  Panama, 106 

/.  F,  iieet;«.— SqniUa,  Monstrosities,  and  Coral  Snake,  Guayaquil,  Equador,  6 

f'  H,  Bradley^  Y.  C.  1863. — Mammals,  Menobranchi,  Reptiles,  Fishes,  In- 
lects,  and  MoUusoa,  Crawfordsville,  Ind. ;  Turtle,  Insects,  and  Mollusca, 
nUnois;  Mollusca,  New  York;  Insects,  New  Haven,  and  Milford,  Ohio,      09^ 
«^>  B.  Stmberghf  Paaama.— Tapir  {ElodmogncUhw  Bairdii)^  entire  yowns  Va 
tdodhol, -r \ 
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Amo8  Shepardj  Esq.,  Plantsrille,  ConiL — Insects,  Bats,  Hole,  Shrew, 

Plantsville;  Salamander,  Troy,  New  York, 4T6 

Okas.  R,  Dodge,  Department  of  Agriculture,  Washington,  D.  C. — ^Insects, 

Washington  and  Illinois, 82 

C.  W.  Chapman,  New  Havon. — ^Insects,  New  Haven, 19 

A.  O.  Clark  (8.  8.  S.).— Insects,  Ohio  and  New  Haven, 42 

a  M.  Clark  (S.  S.  S.).— Reptiles,  Myriapod,  Texas, 8 

G.  A.  Jnckson  (S.  S.  S.). — Orthoptera,  Graylock  Mt.,  North  Adams,  Mass.,  !9 

Chas.  J.  Sheffield  (S.  S.  S.). — Crustacea,  Long  Island, 12 

Landon  Ketchum  and  Chas.  J,  Sheffield. — Insects,  South  America, 117 

Edward  Norton  (Class  of  1844),  Farmington,  Conn. — Insects,  mostly  iden- 

titled  species,  from  Connecticut,  Florida,  and  Louisiana ;  Shells,  Florida,  136 

G.  F.  Bailey  and  F.  L.  Miles  (S.  S.  S.).— Fish,  New  Haven, 12 

Mrs.  Amos  Binncy,  New  Haven. — Bat,  Now  Haven, I 

T.  S.  Gold  (Y.  C.  1»38),  West  Cornwall,  Conn.— Larvaj  of  the  currant  saw-fly, 

W.Comwall, 30 

J.  IT.  Grove  (S.  S.  S.).— Insects,  etc.,  Danville,  Pa. 26 

Joshua  Co/MY.  C,  1819),  New  Haven. — Insects,  New  Haven, 3 

D.  W.  Harris  (S.  S.  S.).— Insects,  New  Haven, 2 

Dr.  U.  A.  Dubois,  New  Haven. — Spiders  from  Colorado, 2 

W.  W.  Denslow,  Esq.,  New  York. — Insects  and  Land  Shells,  New  York,_.  3 

Mineralogical  Excursion. — Insects  from  New  Jersey, . 7 

Yale  Missionary  Society.— Shells,  Corals  and  Echinoderms,  Paciflc  Ocean,  40 

Prof.  W.  H.  Brewer. — Starflshos,  New  Hampshire ;  Insects,   New  Haven,  4 

Prof.  Addison  Van  Name. — Insects,  New  Haven, 21 

Prof.  0.  C.  Marsh. — Skulls  and  Bones,  Fish,  ludoct.  New  Haven, 10 

Prof.  D.  C.  Eaton. — Bird's  eggs.  Reptiles,  Insei^ts,  Myriapods,  New  Haven,  44 

Prof  G.  J.  Brush. — Echinus,  Florida;  Insect,  New  Haven, 2 

E.  S.  Morse,  Salem,  Mass. — Worms  parasitic  in  the  gills  of  clam,  BevorIy,Masa.  5 

William  Cook  (S.  S.  S.,  Class  of  1861,  Y.  C.).— Insects,  New  Haven, 3 

Horace  Mann,  Cambridge,  Mass. — Corals  (PocilUpora,  etc.),  Hawaiian  Isls.  44 

Samwl  Sxoift  (S.  S.  S.).— Snake,  New  Haven, 1 

Mrs.  L.  n.  Smith,  Norway,  Mo. — Insects,  Norway,  Mo., 20 

Ml^t  Lillic  Blaikie,  Boston,  Mass. — Corals,  Bryozoa,  Sponge,  Ebon  Isl.,...  g 

H.  S.  Williams  (S.  S.  S.).— Insects,  New  Haven;  Shells,  Watch  Hill,  R.I.,  25 

Henry  RicJiards,  Hillsboro,  111. — Orthoptera,  Nebraska,  - 6 

Horace  Mansfield,  New  Haven. — Larvie  of  Prionus,  New  Haven, 22 

E.  T.  Xdion,  B.  A.  (S.  S.  8.).— Insects,  Land  and  Fresh-water  Shells,  Ohio; 
Insects.  Shells,  New  Haven, 407 

F,  L.  MIks  (S.  S.  S.).— Fish,  Reptiles,  Mollusca,  Crustacea,  New  Haven  ; 
Fish,  Reptiles,  Insects,  Austerlitz,  N.  Y.- 478 

H.  S.  Williams  and  F.  W.  Stowcll  (S.  S.  S.).— Crustacea,  Long  Island  Sound,  85 

A  Da^getf,  Jr.,  New  Havon. — Insects,  New  Haven, 2 

Prof.  A.  E.  Verrill. — Insects,  New  Haven  and  vicinity,  Norway,  Me.,  New 
York;  Starllshcs,  Echini,  MolliLsca,  Crustacea,  Annelids,  Portland,  Me.; 
Limniea,  Salem,  Mass. ;  Reptiles,  New  Haven;  Reptiles,  Bird's  nest  and 

eggs,  Orange  Co.,  N.  Y.;  Myriapods,  Norway,  Me 403 

Prtrf.  A.  E.  VerriU  and  Zoologies  Class  (Class  1368,  S.  8.  S.).— From  Zo- 
ological Excursions,  Reptiles,  Fishes,  Mollusca, Insects,  Worms,  Crusta- 
cea, Riidiates,  New  Haven  and  vicinity, 71? 

S.  I.  Smith  (S.  8.  S.,    1867). — Insects,   Norway,  Me. ;    Insects,   Reptiles, 

Mollusca,  New  Haven, 377 

J.  M.  aAa/)»»(Y.O.)— Shells  and  Corals 39 

F.  W.  Stoiveil  (S.  8.  8.).— Crustacea  and  Annelids,  L.  I.  Sound, 16 

Skphtm  //.  Bronson,  M.D.  (S.  S  S). — Sertularia,  and  anatomical  prepara- 
tions of  Crustacea,  New  Haven, .  4 

J.  Matthew  Jones,  Halifax,  N.  8. — Marine  Invertebrates,  Bermuda  and  Nova 

Scotiii, 80 

G.  H.Perkins,  B.  A.  (S.  S.  S.).— Turtle  shell,  New  Hampshire;  Shells, 

New  Haven, - .---..-....  61 

.ff:  >K  Miffhela,  Canon  City,  Nevada.— Shells  from  Califomia, H6 
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G.  B.  MtUer  (Y.  C.).— Birds'  eggs  from  northern  New  York,  etc. ;  Sheila, 

Corals,  EchinodennB,  various  localitieB, *i65 

W.  O.  ffickok,  If.  />.,  Burlington,  Vt. — Rare  Shells,  Lake  Champlain, 25 

F.  n.  Haihwm  (Class  of  1 867).— Strombus  gigas,  West  Indies, 1 

G.  H.  Landis  (Class  of  1867).— Strombus  gigas,  West  Indies, I 

Jt  J/vfMon,  Hamden. — Fish,  Hamden 6 

Seih  CrutUmden,  New  Haven. — Pure-blood  Terrier, 1 

John  J.  Matthias  (Class  1866,  S.  S.  S.),  New  Haven  —Skin  of  Snake  and 

Whale's  tooth,  South  America, 2 

Prof.  B,  Smiman. — Crustacea,  Mollusca,  Fishes,  etc..  Coast  of  Nicaragua ; 
Cyclops,  Clear  Lake,  Cal., 5C0 

BECEIVED   IN   EXCHANGE. 

A.  Asmiann,  Breslau,  Prussia. — European  liCpidoptera  and  Colcoptera,  208 
species, - - 619 

Sexton  Society  of  Natural  Hiatory. — Corals  and  Echinoderms,  various  local- 
ities, 38   species;  Crustacea,  13  species, 145 

£M«je  Institute^  Salem,  Mass.— Ophiurians,  Zanzibar,  3  species;  Corals, 
Singapore. - 9 

Univ^siiy  Museum^  Copenhagen,  through  Dr.  Chr.  Liitken. — Ecliiiiodomis>, 
Acalephs,  Polyps,  Corals,  145  species, 220 

G.  H.  Perkins  (S.  S.  S.).— Gorgonia,  Shells,  Africa;  Fresh-water  Shell  a, 
Illinolfl,  etc.,  70  species, 709 

Prof.  C,  Fred.  HarUf  New  York. — Corals,  Echinoderms,  Worms,  Crustacea, 
Spiders,  Mollusca,  Fishes,  and  Reptiles,  Coast  of  Brazil ;  Corals  and 
Echinoderms,  StThomas, 300 

Dr.  Albert  KoUiker^  Wiirzburg,  Bavaria. — Microscopic  preparations  of  Gor- 
gonidaes 35 

Charles  G.  Brewster^  Boston,  Mass. — Corals,  Singapore ;  Crustacea  and  Ra- 
diata,  Europe,  25  species, _ 60 

BY   PURCHASE. 

F^ed  A.  Munson^  New  Haven. — Taenia  solium, 1 

Dr.  Chcu.  H.   Van  Fatten^  1 2  species  of  Birds,  Guatemala, 12 

COLLECTIONS   SENT  AWAY   IN   EXCHANGE. 

A.  Assmann,  Breslau,  Prussia. — Insects  from  New  England,  201   species,  635 

Eenri  de  Saiissure,  GeneytL — Orthoptera  from  New  England,  43  species,  141 
Dr.  P.  P.  Carpenter,  Montreal,  Canada. — Mollusca  from  the  West  coast  of 

America,  62  species, 361 

Jrweim  of  Comparative  Zoology^  Cambridge,  Mass.— Mollusca  from  various 

localities,  46  species ;  Echinoderms  and  Corals,  67  species, 338 

Edwin  BickneU,  Salem,  Mass. — Ecliinoderms,  spines  and  corals,  49  species,  49 
Prof.  T.   Ohver^  Department  of  Agpriculturo,   Washington,   I).   C. — New 

England  Lepidoptera,  10  species, 13 

8.  K  Scudder^  Boston  Society  of  Natural  History.— New  England  In- 
sects, 13  species, 25 

Essex  Institutif  Salem,  Mass. — Echinoderms  from  the  West  coast  of  Amer- 
ica, 11  species, 23 

E.  T.  Nelson  (8.  S.  S.).— Marine  Shells,  New  England,  16  species, 28 

F.  W.  StowM  (S.  8.  8.).— Marine  shells,  New  England,  15  species, 27 

a.ff.  Perkins  (S.  8.  8.).— Corals  and  shells,  6  species, 14 

A.  Shepard,  Esq.^  Plantsville,  Ct. — New  England  Butterflies,  36  species,  __  46 

Dr.  Albert  KfiUiker,  Wiirzburg,  Bavaria, — Halcyonoid  Polyps,  104  species,  168 
Boston  Society  of  Natural  Ilistory. — Echinoderms  and  corals.  West  coast  of 

America,  etc.,  21  species, 43 

R  F,  Larkin,  Esq. — Corals,  West  coast  of  America^  26  species, 26 
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2.  MINING  AND  IHKTALLUROICAL  WJJSKVm. 

The  following  gifts  have  been  received  in  the  mining  and  metal- 
lurgical museum,  from  the  parties  whose  names  are  specified  in 
connection  with  each  donation. 

Gould  &  Curry  Silver  Mining  Co.y  through  Louis  Janin^  Esq.y  SuperiDtendent,  Vir- 
ginia City,  Nevada. — Suite  of  specimens  illustrative  of  the  ores  and  methods  of 
extraction  in  use  in  tho  Gould  k  Gurry  Mill,  with  specimens  of  amaJgam,  re- 
torted metal,  and  bullion. 

Ellsworth  Daggett^  P11.B.  (S.  S.  S.  1864),  Suporintendent  of  stamp-mill,  Virginia 
City. — A  specimen  of  cryKtallized  amalgam;  also  drawings  of  stamps  and 
macJtiinory  of  the  Gk)uld  A  Curry  Co. 

Gideon  E.  MoorCy  TiiJi.  (S.  S.  S.  1861),  Assayer  of  the  Gould  &  Gurry  Metallurgical 
"Works,  Virginia  City. — Suite  of  mill  products,  and  manuscript  description  of  the 
Washoe  Metallurgical  Processes. 

R  L.  CrookCy  Esq.  (Sheffield  Laboratory.  1863-6),  Metallurgist  New  York.— A 
collection  of  8])ceimcns  of  commercial  pig-lead,  solder,  and  other  lead  alloys; 
also  specimens  of  ingot  tiu  and  tin-foil. 

R,  L.  Crookey  Esq  and  J.  A.  Macdonaldy  Esq.  (Sheffield  Laboratory.  1864-66),  Me- 
tal lloliuers  — A  suite  of  Canadian  antimony-ores,  with  cake  of  metallic  anti- 
mony and  furnace  products  illustrative  of  the  smelting  of  antimony  ores ;  also 
specimens  of  spelter  dross,  with  ingots  of  refined  zinc  manufactured  therefrom. 

Prof.  B.  SiUiman. — A  suite  of  s|)ocimens  illustrative  of  the  gold  quartz  mines  in 
Grass  Valley,  California;  and  of  tho  telluret  gold  ores  of  Tuolumne  Co.,  besides 
extensive  cv)llections  of  goM,  silver  and  copper,  ores  from  other  portions  of  Cal- 
ifornia. IdaliO,  Nevada,  and  Ari7X)na.  AIbo,  a  collection  of  tin  ores  from  Du- 
rango.  Mexico,  and  Idaho. 

Parky  McCurdy  <fc  Go.,  Copper  Refining  Works,  Pittsburgh. — Specimens  of  sheet- 
copper,  and  copper-bars  and  rods. 

Parky  Broth^s  &  Co.y  Black  Diamond  Steel  Works,  Pittsburgh,  Pa. — A  suite  of 
specimens  of  blister,  ini^oi,  and  bar  steel  illustrative  of  the  manufacture  of  steel 
by  the  crucible  and  cementation  processes. 

A.  Henry,  Esq.,  Agent  of  tho  East  Tfennesseo  Iron  Works. — Specimens  of  manga- 
nesiitn  iron  ore  and  pig-iron  from  East  Tennessee. 

Frank  SemplSy  Esq.  (Sheffield  Laboratory,  1862-4),  Pittsburgh. — Specimen  of  cy- 
ano-nitrid  of  titanium  from  tho  hearth  of  a  blast  furnace. 

East  Tennessee  Copper  Co. — Specimen  of  ingjot  copper. 

Gen.  II.  P.  AdamSy  Superintendent  of  Golconda  Mlno,  Canada. — Collection  of  quart- 
zose  ores  and  auriferous  sand. 

Prof.  A.  P.  RockweU. — Suite  of  Specimens  illustrating  the  dressing  of  copper  ores 
at  tho  I^ake  Superior  Copper  Mines ;  also  iron  ores  from  near  Marquette. 

Prof  A.  Agassiz,  Harvard  University. — Suite  of  specimens  from  Calumet  Mine, 
Lake  Superior. 

The  ColweUsy  Shaw  &  WiUard  Mnfg.  Co.^  New  York.— Specimens  of  lead-oncaaed 
block  tin  pipe. 

Prof  J.  S,  Lippincoit,  Esq. — Specimens  of  cryolite  and  chemical  products  obtained 
therefrom. 

Prof  A.  B.  VerriU. — Iron  ores  from  Orange  and  Essex  Cos.,  New  York. 

Prof.  0.  D.  Allen  (S.  S.  S.  1861),  Institute  Technology,  Boston.~Specimens  of 
cryscQllized  slags  and  furnace  products. 

Dr.  Gluts.  Johnsony  Georgetown,  Colorado. — Silver  and  gold  ores  from  Colorado. 

Saml  Coitf  Esq.y  President. — Specimens  of  spathic  iron  ore,  pig  iron,  bar,  and  f 
from  the  works  of  Silver-Steel  Co.,  Roxbury^  Conn. 
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Thos,  F  OcHUer,  Esq,  (8.  S.  S.  1866-8),  St.  Louis,  Mo.— Lead  and  Iron  ores  from 

Missouri. 
H.  E.  Day,  Eaq.^  Presideut. — Suite  of  copper  and  silver  ores  from  tho  Suffiold  Mine, 

Canada  East. 
Prof.  Peter  Collier  (Y.  C  1861,  and  Sheffield  Laboratory  1861-6),  University  of 

Vermont — Collection  of  quartzose  gold  ores  from  western  Nortli  Carolina. 
Charles  J.  Sliefield,  Esq.  (Sheffield  Laboratory,  1865-7). — Suite  of  quartzose  and 

pyritiferous  gold  ores  from  Brasstown  Creek,  North  Carolina. 
Hegekr  db  MaUkiessen^  La  Salle  Spelter  Works,  111. — An  ingot  of  metallic  zinc. 
Prof.  J.  Johnston,  Wesleyan  University. — Specimens  of  zinc  ores  and  metallic  zinc 

from  Bellevue  Zinc  Works,  Mineral  Point,  Wis. 
Dr,  E.  S.  T.  Arnold^  Tonkers,  N.  Y. — Gold  and  silver  ores  from  California  and 

Nevada. 
Hon.  C.  K.  JRioUe^  late  U.  S.  Minister  to  Costa  Rica. — Specimens  of  gold  ores  from 

Costa  Rica. 
JET.  S.  WtUiamSf  Esq.  (S.  S.  S.  186S).— Specimen  of  zincite  from  Mine  Hill,  N.  J. 
l>r.  R.  A.  Fisher  (Sheffield  Laboratory,  1858-9),  Grass  Valley,  Cal.— Specimens 

of  gold  and  silver  ores  from  California  and  Mexico. 
Johnff.  (rrove,  J5^.  (Sheffield  Laboratory,  18G5-8),  Danville,  Pa. — Specimens  of 

iron  ores  and  pig-iron  from  the  Montour  Iron  Works,  Pa. 
Joseph  Wharton^  Esq.,  Philadelphia — Model  of  a  block  of  Belgian  zinc  furnaces 

«t  the  Lehigh  Zinc  Works,  Pa. ;  also  specimens  of  metallic  nickel  and  nickel 

alloys  from  the  Ctoden  Nickel  Works. 
Reuben  J.  Johnson,  Esq.,  Salem,  Iowa.—  Specimens  of  gold  and  silver  ores  from 

Montana. 
Pmxkastd. — A  collection  of  ores  and  furnace  products  from  the  Mansfield  Copper- 

SUte  District,  Prussia. 


;8.    GEOLOGir. 

Daring  the  past  year  the  Geological  Collections  of  the  College 
have  been  largely  increased,  mainly  through  donations  and  by 
purchases.  Considerable  progress  has  also  been  made  in  cata- 
bgaing  and  rearranging  the  collections  already  in  the  ^Museum, 
and  in  this  work  Dr.  W.  N.  Rice,  Mr.  E.  T.  Nelson  and  Mr.  G.  H. 
Perkins,  students  in  this  department,  have  rendered  important  as- 
sistance. 

Among  the  recent  acquisitions  that  deserve  especial  mention  are 
those  illustrating  the  Ichnology  of  the  Connecticut  Valley,  the  more 
important  of  which  are  a  series  of  ten  slabs  of  fossil  foot-prints, 
ooUected  by  Mr.  T.  M.  Stoughton,  of  Gill,  Mass. ;  forty-seven  slabs 
collected  by  Mr.  O.  H.  Lebourveau ;  and  several  fine  specimens 
obtained  of  Mr.  Roswell  Field,  all  from  the  vicinity  of  Turners'  Falls, 
Uasflb,  and  purchased  with  the  income  of  the  Peabody  Fund,  In 
iddition  to  these,  two  valuable  slabs  from  the  same  locality  were 
presented  to  the  Museum  by  Mr.  T.  M.  Stoughton,  and  five  by  Pro£ 
0.  C.  Marsh.  The  Connecticut  River,  and  New  Haven,  Hart- 
lord  and  Springfield  Raibroads^  with  great  liberality^  Uwa^tVa^V 
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these  extensive  collections  to  New  Haven  free  of  charge.  The 
Middlesex  Quarry  Company,  of  Portland,  Ct.,  has  also  recently 
presented  to  this  department  four  interesting  specimens,  Messrs. 
Brainard  &  Co.  two  slabs,  and  the  Shaler  &  Hall  Company  one 
slab  of  foot-prints,  all  from  the  Portland  quarries,  and  forming  to- 
gether a  valuable  addition  to  the  Museum.  His  Honor,  Mayor 
Sperry,  of  New  Haven,  has  kindly  allowed  the  entire  collection  ol 
Ichnology  to  remain  for  the  present  in  the  State  House. 

One  of  the  most  interesting  additions  to  the  geological  collec- 
tions dunng  the  past  year  is  a  remarkably  perfect  skeleton  of  the 
Irish  fossil  Elk  {Mtgaceroa  Hibernicua)^  presented  to  the  Museum 
by  Prof.  O.  C.  ^Nlarsh.  This  specimen  was  found  in  a  peat-bog 
near  Limerick,  Ireland,  about  twenty  years  since,  and  is  undoubt- 
edly one  of  the  largest,  if  not  the  largest,  ever  discovered,  the 
antlers  having  an  expanse  of  thirteen  feet  and  two  inches. 

A  large  and  very  valuable  collection  of  Tertiary  fossils  from  the 
greensand  beds  of  the  well  known  Squankum  Marl  Company,  near 
Farmingdale,  N.  J.,  has  recently  been  presented  to  the  Peabody 
Museum  by  O.  B.  Kinne,  Esq.,  of  New  York.  This  important  ac- 
quisition is  of  peculiar  interest,  as  it  consists  of  several  thousand 
specimens,  all  from  a  single  locality,  and  many  of  them  new  to 
science,  a  study  of  which  will  doubtless  solve  the  question  as  to 
the  exact  age  of  this  remarkable  marl  deposit,  now  proving  of  such 
great  value  as  a  fertilizer.  This  collection  has  been  brought  to- 
gether, with  great  labor  and  expense,  during  the  last  five  years, 
by  Mr.  Kinne,  while  Superintendent  of  the  Squankum  Company, 
and  the  thanks  of  all  friends  of  science  are  justly  due  to  him  for 
his  zeal  and  generosity. 

Among  the  additions  to  the  Museum,  previous  to  the  present 
year,  not  hitherto  publicly  acknowledged,  the  following  are  worthy 
of  particular  mention : — An  interesting  collection  of  Silurian  fossils 
from  Tennessee,  presented  to  the  Cabinet  by  Prof.  J.  M.  SaSbrd, 
of  Nashville.  A  suite  of  fossil  plants  from  Maryland,  received  from 
R.  P.  Uhler,  Esq.,  of  Baltimore.  A  fine  series  of  Silurian  and  De- 
vonian fossils  from  Indiana  and  Micliigan,  presented  by  Prof  Alex. 
Winchell,  of  Michigan  University ;  and  a  large  collection  of  Post- 
Tertiary  fossils,  from  Maine,  Labrador,  and  Canada,  purchased  of 
Dr.  A.  S.  Packard,  Jr.,  of  Salem,  Mass. 
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]>ONATIOXS  KECEIVSD   DURING  THE   PAST  TEAS. 

Dr.  E.  Foreman^  Eatonsville,  Md. — Fossil  impressions  from  the  Trias,  near 

Emmetsburg,  Md , - 30 

Syhanus  BtUler^  Esq — Fossils  from  Ionia  Co.,  MIcIl, .- 4 

J>r.  A.  T.  PraU  ( Y.  C.  1 840).— Fossils  from  Mt.  Cassius,  Syria, 8 

Beuhen  J,  Johnson^  Esq.^  Salem,  Ileniy  Ck> ,  Iowa. — Silicifled  wood  from  Mon- 
tana,        6 

JfiM  Sarah  E.  Hemenway^  Salem,  Iowa. — Greodo  from  Jackson,  Iowa. 1 

Benry  Richards^  Eaq.^  Monroe,  Orange  Co.,  N.  Y. — Rocks  and  fossils  from 
Dakota, 30 

E.  C.  KingsUy,  Esq.  (Yale  College). — Slab  with  glacial  markings,  from  the 
Hamilton  of  Ulster  Co.,  N.  Y., 1 

Otorgt  Jf.  Keilogg.  Esq.,  Keokuk,  Iowa. — ^Fossils  from  St.  Louis  limestone  the 

of  Iowa, 20 

TToftcuA  College^  Indiana. — One  slab  containing  Pentrcmites,  from  the  Subcar- 

boniferous  of  Crawfordsville,  Lid., I 

Sir  Wm.  E.  Logan^  Montreal,  C.  E. — ^Fine  specimen  of  Eozoon  Canadense^ 

from  the  Laurentian  of  Petite  Nation,  Canada, 1 

Pro/.  0.  C.  Marsh  (Yale  College).-- Skeleton  of  fossil  Elk  from  Ireland ;  Fos- 
sil foot-prlDts  from  Turners'  Falls,  Mass. ;  Silurian  and  Devonian  fossils. 
New  York;  Cretaceous  and  Tertiary  fossils,  New  Jersey;  European  fossils 

from  various  localities, 2630 

T.  M.  SUmghton^  Esq,,  Gill,  Mass  — Foot-prints  from  Turners'  Falls,  Mass.,..      2 

Middksex  Quarry  Co.,  Portland,  Ct.—    ''  "      Portland, 4 

BraiinardA  Co.  Quarry  Co.,  Portland,  Ct — Foot- prints  from  Portland, 2 

Skaler  A  EaU  Quarry  Co ,  Portland,  Ct.—        "  "  "        1 

Coi  E.  Jewett,  Utica,  N.  Y. — Tracks  and  impressions  from  the  Clinton  of  New 

Hartford,  N.  Y., 30 

Prof.  G.  F.  Barker  (Yale  College). — Paradoxidts  Ilarlani,  from  Braintree, 
Mass., 1 

F.  B.  Meek,  Esq.  Washington,  D.  C. — Devonian  and  Carboniferous  fossils  from 
Kansas,.. - _ - 16 

Dr.  F.  V.  ffayden,  "Washington,  D.  C— Cretaceous  fossils  from  Nebraska,. __    30 
B,  P.  Larkin,  Esq.,  Zorritos,  Peru,  and  F.  JI.  Bradley,  Esq.,  Now  Haven,  Cft. — 

Tertiaiy  fossils  from  Peru, 878 

Or.  George  A,   Ward,  New  Haven,  Ct — Triassic  fishes  from  Sunderland, 

Mass, 2 

Pref.  A.  E.  VerriU  (Yale  College).— Post-Tertiary  Fossils  from  Port  Kent, 

N.Y., 20 

Ji  E,  ClayUm,  Esq.,  "Sew  York — ^Fossils  from  Nevada, 12 

Btmy  HoUhkiss,  Esq.,  New  Haven,  Ct. — Specimens  from  Artesian  well,  New 

Haven, 6 

ftuf.  S.  S.  Baldeman,  Columbia,  Pa  — ScolWius  linearis  from  Columbia,  Pa ,      3 
Prif.  B.  SiUiman  (Yale  College). — Mastodon  remains  from  near  Jamestown, 

Taolumne  (^.,  Cal., _ 2 

C»«.  J.  SheffiM,  (Sheffield  S.  S.),  Now  Haven,  Ct.— Fossil  fern  from  Coal- 
measures  of  Tennessee, 1 

Jk.  Th/mas  T.  Minor,  New  Haven,  Ct. — ^Fossils  from  Nebraska, 7 

0.  B,  Kinne,  Esq.,  New  York. — Vertebrate  and  invertebrate  Tertiary  fossils 

from  Upper  Greensand  bed  of  Squankum,  N.  J 3000 

Wk  y.  Longworth,  Esq.  (Class  1844,  Yale  College),  Louisville,  Ky.— Fossil 

plants,  fishes,  shells  and  corals,  ttom  Devonian  of  Kentucky, 200 

iVt/.  W.  C.  Kerr,  Raleigh,  N.  C— Pahcotrochis  and  enclosing  rock  from  North 

Ctrolina, 60 

W:  G.  Mixter,  (Sheffield  S.  S.),  Rock  Island,  111.— Corals  from  Devonian  of 

nHnois...... 7 

t  r.  Bdaon  (Sheffield  S.  S.),  Ghilion,  0.— Devonian  fossils  from  Ohio, 100 

0-  B  Perkins,  (Sheffield  S.  S.),  Galesburg,  HI.— Subcarboniferous  fossils  from 

Iowa  sad  Illinois, 30 

tt  a  WUtiama,  (Sheffield  8. 8.),  Ithaca»  N.  Y.— Devonian  fosailB  fromWaacas 
H.T^ ^^ 
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H,  Barnes,  Esq.,  C.  E.,  Halifax,  N.  S. — Coal  plants  from  Sydney,  Cape  Breton,  15 
Prof.  C.  F.  Hartt,  Poughkeepsie,  N.  Y.— Fossils  from  the  Silurian  of  New 

Branswick,  and  the  Cretaceous  of  Brazil, 30 

Q.  D.  MiUer,  Esq.  (Class  of  1869,  Yale  College),  New  Haven,  Ct— Fossils 

from  various  localities, 6 

Prof.  C.  A.  White,  Iowa  City,  Iowa. — Fossil  corals  from  Iowa, 2 

COLLECIIONS   OBTAINED   BY  PURCHASE. 

F.  H.  Bradley,  Esq.,  New  Haven,  Ct. — Fish  remains  from  the  Hamilton  of 
Western  New  York, 3500 

ff.  A.  Greene,  Esq.,  Mt.  Morris,  N.  Y. — Fish  remains  from  the  Hamilton  and 
Chemung  of  New  York, 1000 

J.  A.  AUen,  Esq.,  Cambridge,  Mass. — Devonian  and  Subcarboniferous  fossils 
from  Iowa, 250 

T.  M.  Stoughton,  Esq.,  Gill,  Mass. — Fossil  foot-prints  from  Turners*  Falls, 
Mass., .--    10 

0.  H.  Lebourveau,  Esq.,  Montague,  Mass. — Fossil  foot-prints  from  near  Tur- 
ners' Falls,  Mass., -    47 

RosweU  Field,  Esq.,  Gill,  Mass. — Fossil  foot-prints  from  near  Turners'  Falls, 
Mass., 4 

4.    IHVSEUIII  OF  ARCHJSOLOGY  AND  ETHNOLOGIT. 

This  department  of  the  College  has  been  established  within  the 
past  year,  in  response  to  the  rapidly  increasing  interest  in  questions 
relating  to  the  origin,  antiquity,  and  early  history  of  Man«  It  has 
for  its  main  object  the  formation  of  collections  illustrating  what  is 
known  of  the  aboriginal  races  of  North  and  South  America,  both 
in  pre-historic  time,  and  during  their  subsequent  progress  toward 
civilization ;  and  also,  so  far  as  may  be  necessary  for  comparison^ 
of  collections  relating  to  the  primitive  races  of  other  countries. 

The  acquisitions  already  made  are  deposited  in  the  new  Art 
Building,  where  ample  acconmiodations  for  further  additions  have 
been  provided.  The  facilities  for  collecting  specimens  relating  to 
the  early  races  of  America  are  every  year  rapidly  diminishing,  and 
it  is  earnestly  hoped  that  all  friends  of  the  College  will  lose  no  op- 
portunity of  securing  for  this  new  Museum  objects  of  interest  bear- 
ing upon  the  important  branch  of  science  it  is  designed  to  illus- 
trate. 

Among  the  articles  which  it  is  especially  desirable  to  obtain  are 
the  following : — 

1.  Implements  of  stone,  such  as  axes,  gouges,  chisels,  mortars,  pestles,  pipes, 
tomahawks,  spear-heads,  arrow-heads,  Ac. 

2.  Implements  of  copper  or  bronze,  such  as  axes,  chisels,  spear-heads,  knivea,  Ac. 

3.  Articles  of  earthen-ware,  such  as  images  of  any  kind,  yases,  pots,  pipes,  ftfr 

4.  Articles  of  dress,  weapons,  domestic  utensils,  Ac.,  of  the  various  tribes  of 
North  and  South  American  Indians,  and  also  of  the  Eskimos. 

6.  Images  and  scolptureSi  or  casts  of  them,  particularly  those  made  bj  the 
eMrJjr  inbabitanta  of  Mexico,  Central  Amencs^  ^^^  ^<^  ^^^ 
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6.  Mommies,  skeletons,  or  parts  of  skeletons,  especially  the  skulls,  of  any  of 
the  above  named  races. 

Specimens  intended  for  the  Museum  may  be  sent  to  the  care  of 
Pro£  O.  C.  Marsh. 

5.    OTHER  GIFTS. 

The  collection  of  Maps  and  Charts  has  received  an  important 
gift  from  the  authorities  of  the  United  States  Coast  Surv'ey, 
through  Prof.  J.  E.  Hilgard,  Assistant  in  charge^  at  the  request 
of  Hon.  O.  S.  Ferry  (Y.  C.  1841),  U.  S.  Senator  from  Connecticut, 
— consisting  of  a  series,  nearly  complete,  of  the  admirable  charts 
which  are  published  by  the  Survey. 

By  the  liberality  of  E.  C.  Read,  Esq.,  of  New  Haven,  a  valuable 
eight-day  sidereal  chronometer  has  been  added  to  the  instruments 
of  the  Astronomical  Observatory.  The  thanks  of  the  Governing 
Board  have  been  returned  to  the  donors  of  these  acceptable  gifls. 


IT.    Public  liCGtures  to  mechanics. 

The  third  annual  course  of  public  lectures  to  Mechanics  and 
others  who  are  interested  in  scientific  subjects  has  been  delivered 
during  the  past  year.  Notwithstanding  the  repeated  inclemency 
of  the  weather,  the  Hall  was  imiformly  filled  on  Monday  and 
Thursday  evenings,  and  the  speakers  have  repeatedly  been  called 
upon  to  exceed  the  appointed  limits  of  an  hour. 

PBOGRAinCE. 

L    Jan.  23.    The  Paris  Exposition, Prof.  Norton. 

IL      **    27.    Meteorites,  Fire-balls,  and  Shooting  Stars, *'    Lyman. 

III.  "    30.    Salt,  its  Origin  and  Uses, "    Brewer. 

IV.  Feb.    3.    Physical  Geography  of  New  England, "    Oilman. 

V.      "      6.    Trees  and  Timber  of  New  England, "    Eaton. 

VL  '*  10.    Roots  of  Plants, "  Johnson. 

VIL  "  13.    Leaves  of  Plants, "  Johnson. 

VnL  "  17.    Language  as  an  Instrument, **  Whitney. 

H.  "  20.    The  Languages  of  the  World, '•  Whitney. 

X.  "  24.    The  Copper  Regions  of  Lake  Superior, "  Rockwell. 

XL  "  27.    Geology  of  New  Haven  and  its  vicinity, •*  Marsli. 

HL  Mar.    2.    Machinery  of  the  Paris  Exposition, "  Norton. 

XIU.  "  6.    Metallurgy  of  Lead, *'  Brush. 

Xnr.  "  9.    Metallurgy  of  Tin, "  Brush. 

XV.  "  12.    Light  and  how  we  See, *'  Wright 

jn.  "  16.    The  Canker  Worm,... "  Verrill. 

rnL  ••  19.    Water  for  Drinking  in  Cities, "  Brewer. 

*VIIL  "  23.    Analysis  of  tlie  Spectrum, "  Barker, 
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T.  RelatlonR  ivitb  the  Slate  Board  off  AgrlcnUnre, 

At  the  annual  meeting  of  the  Board  of  Agrieultnre  of  the  State 
of  Connecticut,  held  in  Hartford  Jan.  14,  16,  and  16,  two  public 
lectures  were  delivered  by  the  Professor  of  Zoology,  Mr.  Verrill, 
on  "  The  laws  of  Reproduction  in  Cattle,"  and  two  by  the  Norton 
Professor  of  Agriculture,  Mr.  Brewer,  on  "  Parasitic  Diseases  that 
injure  the  flesh  of  Cattle  for  food,"  and  on  the  "  Possibilities  and 
Limits  of  Improvement  in  Breeds  of  Cattle."  Prof.  S.  W.  Johnson 
has  continued  to  be  a  member  of  the  Board,  and  is  also  Chemist 
to  the  State  Agricultural  Society. 

TI.  Sunday  Evening  Lectares. 

During  the  last  two  years,  several  courses  of  Sunday  evening 
lectures  have  been  given  to  the  students  of  this  department.  The 
first  course  was  delivered  by  several  clergymen  connected  with  the 
college  and  with  tlic  churches  of  New  Haven,  on  practical,  moral, 
and  religious  themes.  President  Woolsey,  Professors  Fisher, 
Dwight,  Day,  and  Rev.  Messrs.  Leonard  Bacon,  William  Patton, 
Edwin  Harwood,  Thomas  II.  Burch,  and  W.  W.  Andrews,  occupied 
successive  evenings.  Tliis  was  followed  by  a  course  of  lectures 
from  Professor  Fisher,  on  the  early  History  of  the  Christian 
Church.  A  course  of  lectures  by  Prof.  D.  C.  Oilman,  on  Biblical 
Geography,  has  since  been  given. 

Til.  Prizes. 

The  Governing  Board  for  several  years  past  have  been  enabled 
to  offer  prizes  for  the  encouragement  of  special  industry  and  ap- 
plication in  the  different  departments  of  the  school  These  pre- 
miums have  been  placed  at  the  disposal  of  the  instructors  by 
generous  gifls  from  the  Berzelius  Society  and  other  friends  of  the 
school  With  the  exception  of  the  Prize  in  Chemistry  offered  by 
Prof.  Silliman,  such  funds  are  now  exhausted.  It  would  be  grati- 
fying to  the  instructors  if  gentlemen  who  are  interested  in  pro- 
moting the  scholarship  of  our  students  would  enable  the  Board 
to  continue  these  rewards.  We  should  welcome  either  a  permanent 
fund,  of  which  only  the  income  would  be  expended,  like  the  Town- 
send  and  DcForest  Prizes  in  Yale  College,  or  occasional  offers  oT^ 
sums  of  moderate  amount  for  success  in  examinations,  or  for  im- 
provement in  scholarship,  or  for  investigations  in  some  department 
ofscientiSo  research,  or  for  good  Etig\i&!\  compositions,  or  for  anj"^ 
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Other  appropriate  object.  One  or  two  hundred  dollars  a  year  for 
promotmg  scientific  excursions  would  prove  a  great  stimulus  to 
the  enthusiasm  of  the  students. 

The  Berzelius  prizes  awarded  at  the  anniversary  in  July,  1867, 
were  as  follows :  First  prize  of  $30,  in  gold,  to  Sidney  L  Smith  of 
Norway,  Me.,  for  an  essay  "On  Secondary  Causes  in  the  Geograph- 
ical Distribution  of  Plants  and  Animals ;"  Second  prize  of  $20, 
in  gold,  divided  between  William  G.  Mixter  of  Rock  Island,  HL, 
and  Daniel  H.  Wells  of  Upper  Aquebogue,  N.  Y.,  for  essays  of 
equal  merit,  by  the  first  named  "  On  the  Chemistry  of  Fuel,"  and 
by  the  last  named  "  On  the  Improved  Methods  of  Determination 
employed  in  the  U.  S.  Coast  Survey." 

Berzelius  Pbizes  fob  1868. 

By  the  liberality  of  the  Berzelius  Association,  tlie  Governing 
Board  are  enabled  to  ofi*er  this  year  four  prizes,  equal  in  rank  and 
equal  in  amount,  for  the  four  best  essays  presented  on  the  subjects 
below  mentioned. 

Any  member  of  the  S.  S.  School  may  compete  for  any  or  all  of 
these  prizes,  except  the  first  named,  which  is  offered  only  to  those 
who  are  candidates  for  the  degree  of  Ph.B.  in  one  of  the  regular 
courses  of  the  schooL 

Elssays  must  be  submitted  to  the  Secretary  of  the  school 
(through  the  Post  Office  or  in  person),  on  or  before  June  Ist, 
1868. 

8T7BJBCTS. 

I.  For  the  best  English  Oomposition,  $10  in  gold. 

1.  An  inquiry  into  the  various  estimates  which  have  been  placed  on  the  intel- 

lectual aud  moral  character  of  Lord  Bacon. 

2.  An  examination  of  the  various  theories  in  respect  to  the  Origin  of  Lan- 

guage. 

3.  The  Newspaper  as  a  power  in  modem  civilization. 

n.  In  Civil  and  Mechanical  Engineering.    For  the  best  essay,  $10  in  frold. 

1.  On  the  most  important  recent  improvements  in  the  construciiou  of  Rail 
Roads. 

1  On  the  economic  applications  of  Electricity. 
HL  In  Natural  History.    For  the  best  essay,  $10  in  gold. 

1.  A  comparison  of  the  extinct  and  existing  faunas  or  floras  of  any  countiy. 

2.  The  influence  of  insects  on  the  vegetation  of  any  region. 
1^-  In  Chemistry  and  Physics.    For  the  best  essay,  $10  in  gold. 

1.  On  Osmose. 

2.  On  recent  developments  of  the  Alkali  industry. 
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Till.    Anniversary  Exercises. 

The  anniversary  exercises  of  this  department  were  held  in  Shef- 
field Hall,  on  the  Monday  (July  15,  1867)  before  the  College 
Commencement.  The  State  Board  of  Visitors  were  represented 
by  Governor  English,  Lieutenant  Governor  Hyde,  Senator  George 
Beach,  and  Secretary  Birdsey  G.  Northrop.  President  Woolsey 
and  other  members  of  the  Corporation  and  of  the  different  Facul- 
ties of  the  College  were  also  present.  The  programme  was  as 
follows : 

PROGRAMME. 

Theses  marked  with  a  star  (*)  were  not  publicly  read. 

1.  Prayer  by  the  President. 

2.  Thesis,   "A  comparison  of  the  Agriculture  of  the  United  States,  Pranoe, 

England,  and  Germany;"  by  Peter  H  Grove,  Danville,  Pa. 

3.  Prize  Essay,  "On  the  Chemistry  of  Fuel;"  by  WfliLiAM  G.  MiXTER,  Rock 

Island,  111. 

4.  Thesis,*  "On  the  supposed  conversion  of  ammonia  into  xutric  acid  by  atmos- 

pheric oxygen;"  by  Luther  H.  Wood,  West  Haven. 
6.  Prize  Essay,  "On  the  improved  methods  of  determination  employed  in  the 
U.  S.  Coast  Survey;"  by  Daniel  H.  Wells,  Upper  Aquebogue,  N.  Y. 

6.  Thesis,*  "On  certain  principles  of  Political  Economy  applicable  to  ournar 

tioirnl  development;"  by  Charles  H.  Hubbard,  Sandusky,  Ohio. 

7.  Solution  of  a  Problem  in  Constructive  Engineering;  by  Lyman  S.  Fxbbt,  New 

Haven,  and  by  Volnry  G.  Barbour,  Bristol. 

8.  Thesis,*  "  Constituent  Minerals  of  West  Rock,  New  Haven;"  by  WiLLLiic  G. 

Mixter,  Hock  Island,  111. 

9.  Thesis,*  "  On  the  Aqueous  Vapor  of  the  Atmosphere;"  by  Robert  M.  Gbofe, 

Danville,  Pa. 

10.  Thesis,*  "On  the  Iron  resources  of  the  United  States;"  by  Joseph  T.  Whit- 

tlesey, New  Haven. 

11.  Thesis,*  " On  Deep  Sea  Soundings;"  by  John  Kennedy  Beeson,  TJniontown, 

l»a. 

12.  Thesis,*  "  A  monograph  of  the  Orthoptera  of  the  State  of  Maine ;"  by  Sidnet 

I.  Smith,  Norway,  Me. 

13.  Prize  Essay,  "  On  secondary  causes  in  the  Geographical  Distribution  of  Plants 

and  Animals;"  by  Sidney  I.  Smith,  Norway,  Me. 
14..  Thc.<<is,  "  An  illustration  of  the  principle  of  Cephalization  in  a  natural  claBsifl- 

cation  of  Echinodorms;"  by  William  H  Niles,  Cambridge,  Mass. 
15.  Thesis,  "On  Darwin's  Theory  of  the  Origin  of  Species;"  by  William  N. 

Rice  (B.A.  Wesl.),  Springfield,  Mass. 

After  the  exercises  of  the  graduating  class  were  concluded,  there 
was  a  brief  intermission,  and  an  address  was  then  delivered  by 
Professor  C.  S.  Lyman,  on  "  Scientific  Education  in  its  Relations 
to  Industry."  By  the  liberality  of  a  friend  of  the  School,  this  ad- 
dress has  since  been  printed  and  distributed.  Hon.  Justin  S.  Mor- 
rill, U.  S.  Senator  from  Vermont,  author  of  the  Congressional  bill 
appropriating  a  portion  of  the  national  domain  for  the  endowment 
of  Colleges  of  Agriculture  and  the  Mechanic  Arts,  has  been  in- 
vited by  the  Governing  Board  to  deliver  an  address  at  the  anniver- 
sary  in  Jnljj  1%Q%, 
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IX.    Degre€§« 

At  the  Commencement,  July  17,  1867,  the  following  persons, 
who  had  completed  their  courses  of  study  in  this  department,  and 
had  successfully  passed  the  final  examination,  were  admitted  by 
the  Corporation  of  Yale  College  to  the  Degrees  which  are  specified : 

DOCTOR  OF  PHILOSOPHY. 
WiLLlAH  N.  Bice  (B.A.  WesL),  Springfieldf  Mass.i  Professor  elect  in  WesL  Univ. 

BACHELORS   OF  PHILOSOPHY. 


ToLKXT  On.ES  Barbour, 
Jobs  Kennedy  Beeson, 
Alfred  Caldwell, 
Samuel  Hosmer  CHrrrENDEN, 
Ltman  Stewart  Ferry, 
Peter  H  Grove, 
Robert  Michael  Grove, 
Charles  Henrt  Hubbard, 
William  Gilbert  Mixter, 
WiLUAM  Harmon  Niles, 
Sidney  Irving  Smith, 
Daniel  Halsey  Wells, 
Joseph  Thompson  Whiitelset, 
Lutheb  Hodges  Wood, 


Bristol 

Unioniown^  Pa. 

Wheeling^  West  Va., 

Madison. 

New  Haven. 

DanviOe,  Pa. 

BanviUef  Pa. 

Sandusky^  0. 

Hock  Island,  HL 

Cambridge^  Mass. 

Norway,  Me. 

Upper  Aquebogue,  N.  T. 

New  Haven. 

West  Haven. 


X.    Library  and  Reading  Room. 

By  the  generosity  of  Mr.  Sheffield,  a  special  fund  of  1 10,000  is 
provided  for  the  maintenance  of  a  library  and  reading  room.  By 
a  gift  of  $2,000,  from  the  various  gentlemen  whose  names  were 
mentioned  in  our  last  report,  arrangements  were  also  made  for  the 
purchase  of  such  reference  books  as  are  needed  as  the  foundation 
of  the  library.  A  part  of  this  money  has  been  expended  within 
the  year,  by  Prof.  W.  A.  Norton,  who  was  enabled,  in  his  recent 
Tisit  to  Europe,  to  make  a  selection  of  recent  books  in  the  various 
branches  of  Civil  Engineering.  Many  valuable  donations  of  books 
bive  also  been  received,  the  titles  of  which  are  specified  below. 
A  Catalogue  of  the  collection,  upon  cards,  has  been  completed. 

The  list  of  Periodicals  received  is  as  follows.     Many  similar 

journals,  which  might  be  looked  for  in  this  list,  are  received  in 

part  by  the  Library  of  Yale  College  and  in  part  by  the  Professors 

pri?ately. 

PERIODICALS  RECEIVED. 

AMEBICAK. 
Titto. 
^BKian  Journal  of  Science  and  Arts. 
Scientific  American. 
^I^Bnicin  ArtiBan. 
'^BMiata  Rail  Boad  Journal. 


How  reMired. 

By  gift  of  the  Editors. 
It 

By  sabBcripUoiL 

ti 
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TiUe. 
American  Gas  Light  Journal. 
American  JournaJ  of  Mining. 
American  Journal  of  Pharmacy. 
American  Farmer. 
Horticulturist. 
American  Agriculturist 

Journal  of  the  N.  Y.  State  Agricultural  Society. 
American  Journal  of  Horticulture. 
New  England  Farmer. 
Southern  Planter. 
Practical  Entomolog^t. 
California  Mining  and  Scientific  Press. 
California  Farmer. 
Journal  of  the  Franklin  Institute. 
American  Naturalist. 
American  Journal  of  Conchology. 
Transactions  of  the  Connecticut  Academy. 
American  Publishers'  Circular. 
Bulletin  of  the  Iron  and  Steel  Association. 

BRITISH. 


How  reeeired. 
By  subscription. 


By  grift  of  Messrs.  Silliman  k  Dan 

By  subscription. 

By  gift  of  the  Publishers. 

By  gift  of  the  Society. 

By  subscription. 
(I 

By  gift  of  the  Publishers. 
By  subscription. 
By  gift  of  Prof.  Brewer. 
By  gift  of  the  Editors. 
By  subscription. 


By  gift  of  the  Academy. 
By  gift  of  the  Publishers. 
By  gift  of  Prof.  Brush. 


By  subscription. 


Civil  Engineer  and  Architect's  Journal. 

Practical  Mechanic's  Journal.  " 

Engineer.  " 

Mining  Journal.  " 

Farmer's  Magazine.  ** 

Gardeners'  Chronicle.  *' 

Zoologist.  " 

Ibis.  '♦ 

Annals  and  Magazine  of  Natural  History.  '* 

Monthly  Notices  of  tlie  Astronomical  Society.  *' 

Mechanics'  Magazine.  By  gift  of  Messrs.  Silliman  &  Dam 

British  Journal  of  Photography.  " 

Ironmonger.  '* 

Journal  of  the  Society  of  Arts.  " 

Journal  of  the  Chemical  Society.  By  subscription. 

Chemical  News.  '* 


CONTINEITTAL. 


Cosmos. 

Comptes  Rendus  de  I'Acad.  des  Sciences. 

Les  Mondes. 

Moniteur  de  la  Photographie. 

Chemisches  Central  Blatt. 

Annales  de  Chimie  et  de  Physique. 

Berichte  der  deutschen  Chemischen  Gesellschaft. 

Zeitschrift  fiir  Chemie. 

Zeitschrift  der  Oberschlesischen  Berg-Vereins. 

Annalen  der  Landwhrthschaft  in  Preussen. 

Civilingenieur. 

Polytedinisches  Central-Blatt. 

Technologiste. 

Botanische  Zeitung. 

Hedwigia. 

Zeitschrift  fiir  Wissenschaftliche  Zoologie. 

Archiv  fur  Anthropologie. 

Revue  Universelle  des  Mines. 

Journal  d' Agriculture  Pratique. 
Revue  et  Magazin  de  Zoologie. 
Annales  des  Fonts  et  Chauss^ee. 
bulletin  de  la  aod4t6  Chimiquo  de  Paris. 


By  gift  of  Messrs.  Silliman  ft  Dans 


By  subscription. 
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CHIEP  DONATIONS  OP  BOOKS  RECEIVED  IN  THE  LIBBARY,  1866  t  7. 


Mr.  Joseph  E,  Sheffidd,'-lSi9^xan\  History  of  the  State  of  New  York,  20  vols. 
qoftito;  U.  S.  Pacific  Rail  Road  Reports,  13  vols,  quarto. 

Prof.  WWaim  K  ^eiwr.— Appleton's  New  American  Cyclopaedia,  16  vols.  R. 
octavo. 

JfesfTs.  SiOman  &  DaMi.--{Ed8.  Amer.  Jour.  Science),  Sitzungsberichte  der  Akad. 
der  Wiaaenschaften  zu  Wien,  1864-1867,  (in  numbers)  59  vols.  8yo.;  Monats- 
beridite  der  Akademie  zu  Berlin,  1846-63,  (in  nos.  nearly  complete),  17  vols. 
8to:  Jahrb.  d.  geologischen  Reichsanstalt  zu  Wien,  1850-62,  10  vols.  R.  8vo; 
Comptes  Rendus  de  TAcademie  des  Sciences,  Paris,  14  vols,  complete,  quarto, 
and  several  numbers;  recent  books  and  current  periodicals,  American  and  for- 
eign, in  various  departments  of  science,  about  160  vols.    Total,  250  vols. 

Prof.  S.  W.  Johnson, — ^Tbe  Farmer^s  Magazine,  London,  1639-1857,  36  vols.  8vo ; 
Ratzeburg's  Forst  Insecten,  1839,  2  vols.  4to ;  Ladrey,  Chemie  de  la  Yiticul- 
tore;  and  eighteen  other  octavo  volumes. 

Prof.  George  J.  Brtf9^.~nnited  States  Coast  Survey,  1861-63,  12  vols.  4to ;  Phil. 
Acad,  of  Sdenoes  Proceedings,  8  vols.  8vo ;  Zeitschrifl  d.  Berg,  akademie  zu 
Freiberg,  8vo. 

Prof.  A.  P.  BockweU. — ^Wagner's  Jahresbericht  der  Chem.  Tochnologie,  4  vols.  8vo. 

Prof  W.  A.  Korkm. — Jones's  Observ.  on  Zodiacal  light,  one  vol  quarto,  and  seven 
quarto  scientific  pamphlets. 

Prof.  James  D.  Band. — ^Lenoir*8  Gallerie  d.  ausgezeichn.  Natorforsoher,  one  vol. 
plates,  folio  and  four  other  volumes. 

Prof.  Benj.  Sittiman. — ^Testarum  conchyliorum  Index;  one  vol.  plates,  folio; 
Jdmson's  Direct,  of  Gardening,  8vo ;  Hutchings*  Scenes  in  California,  8vo ; 
Bakewell's  Geology,  1839,  8vo,  and  two  other  volumes. 

Pnf.  C.  8.  Lyman. — ^Practical  Mechanics'  Journal,  10  vols,  quarto. 

Prtf.  W.  D.  Whilney. — ^Max  Mullor's  Lectures  on  Language,  2  vols.  12mo;  Whit- 
ney's Lectures  on  Language,  12mo. 

Prcf.  D.  C.  Eaion. — ^Agassiz's  Nat.  Hist  of  the  U.  S.,  4  vols,  quarto. 

Pruf.  D.  O.  Gibnan. — ^Illustrated  Catalogue  and  Jury  Reports  of  the  great  Eihib. 
of  1861,  6  vols.  R.  8vo.;  Jury  Reports  of  Exposition  of  1856,  2  vols.  R.  8vo; 
United  States  Census  of  1860,  4  vols,  4to. 

r.&  DepL  of  AgricuUure. — ^Report  and  Bulletin. 

^'  8.  Coast  Survey.— ^poTt  for  1865. 

U.  8.  Kawd  Observatory,— Vr^ash.  Astronom.  Observations,  1861-2,  1864,  1866. 
3  vols,  quarto. 

^w  of  1867,  ShefiT.  Sci.  School. — Photographic  Likenesses  of  the  members  of 
the  Glass;  bound  in  fhll  Turkey,  quarto. 

'•  S.  CMd,  Esq.  (Y.  C.  1838),  Sec.  State  Bd.  of  Agric.— Reports  of  Maine  and 
Michigan  Boards  of  Agricult,  and  of  N.  Y.  State  Agric  Soc.,  3  vols.  8vo. 

*•  r.  WOes,  Esq.  (Y.  C.  1864),  Chief  Clerk  U.  S.  Navy  Dept.— Davis's  Report  on 
InteToceanic  Canals  and  R.  Roads.  8vo. 

^f'  C,  Beach,  (S.  a  S.)— The  Pneumatic  Dispatch. 


OPPICERS. 


PrciideMt, 

Rkv.  THEODORE  D.  WOOLSEY,  D.D.,  LL,D. 

Prore8MM*f, 


WILLIAM  A.  NORTON,  M.A., 
JAMES  D.  DANA,  LL.D., 
BENJAMIN  SILLIMAN,  M.D., 
Bit.  CHESTER  Q.  LYMAN,  M.A., 
WILLIAM  D.  WHITNEY,  Ph.D., 
GEOBQE  J.  BRUSH,  M.A., 
DANIEL  C.  OILMAN,  M.A., 
SAMUEL  W.  JOHNSON,  M.A., 
WILLIAM  H.  BREWER,  M.A., 
ALFRED  P.  ROCKWELL,  M.A^ 
DANIEL  C.  EATON,  M.A., 
OTHNIEL  C.  MARSH,  M.A., 
ADDISON  E.  VERRILL,  M.A., 


Cioa  Bngmeerii^  aini  Maihamaiieg, 

Oeotogy  amd  MbMraloffy, 

Oenertd  Chemistry. 

Jndustrial  Medumies  and  Pkyna. 

Modem  Languages, 

Minendogy  and  MdaOmrgy. 

Phyaieal  Geography, 

Analyticai  and  AgrieuUural  Chemistry. 

Agriculture, 

Mining, 


Paiaontology, 
Zoohgy. 


Inttrnctort, 


MARE  BAILEY,  M.A^ 
LOUIS  BAIL, 

ARTHUR  W.  WRIGHT,  Ph.D., 
EDWARD  T.  NELSON,  B.A., 
SIDNEY  L  SMITH,  Pb3., 
WILLIAM  O.  MIXTER,  Ph.B., 
DANIEL  H.  WELLS,  Ph.B^ 


Drawing  and  Designing, 

Fhyeiee, 

Mineralogy. 

Zoology. 

Chemistry, 

Mathematics, 


STUDENTS. 


8BNIOR8. 

^n  Miles  Andrew^ 
1  Strong  Austin, 
Franklin  Bailey, 
Atkins  Barbour, 
ck  Converse  Beach, 
ieTrafford  Blackstone, 
t  Stuart  Bristol, 
Gardner  Clark, 
Marchant  Dudley, 
Turner  Eddy,  b.  a. 
Darlington  Evans, 
i  Forsyth  Finney, 
Fowler, 

Morton  Guthrie, 
brey  Hersey, 
Anson  Jackson, 
Scott  McKell, 
)  Kinney  Needham, 
ick  Greorge  Noonan, 
Bradley  Parshall, 
n  Wallace  Redfield, 
der  Renick, 
Perkins  Rockwell, 
Bridge  Stone,     . 
Swift, 

n  Robert  White, 
Shaler  Williams, 


JVNIOHS. 


n  Greene  Abbot, 
n  Richardson  Belknap, 
s  Gray  Bennett, 
L  Augustus  Bissell, 
9  Augtustus  Brinley, 
i  Dudley  Buck, 
N  jywight  Cbidsey, 


Orange. 
Stratford. 
Itiakmd^  VL 
Bristol 
Stratford. 
Norwich. 
New  Haven. 
Cindnruitiy  0. 
WTiitinsviUe^  Mass. 
No.  BridgewateTy  Mass. 
West  Chester^  Fa. 
St.  LouiSy  Mo. 
Westffieldy  Mass. 
New  York  City. 
Bridgeport, 
North  Adams^  Mass. 
ChiUicothe^  0. 
JOouisviUey  Ky. 
Mihoauk^  Wis. 
Farmer  VtUage,  N.  T. 
BhUadelphiaj  Fa. 
ChiUicothe,  O. 
Norwich. 
New  York  City. 
Brooklyn^  N  Y. 
Fhiladelphiay  Fa. 
Ithaca,  N.  Y. 

Norwich. 
Louisville,  Ky. 
New  Haven^ 
Detroity  Mich. 
Hartford. 
New  York  City. 
New  Haven. 


OFFICERS. 


PrciideMt, 

Rkv.  THEODORE  D.  WOOLSET,  D.D.,  LLJ). 

ProfeMon, 


WILLIAM  A.  NORTON,  M.A., 
JAMES  D.  DANA,  LL.D., 
BENJAMIN  Bn.LTMAN,  M.D., 
Rbt.  CHE8TBB  &  LYMAN,  M.A., 
WILLIAM  D.  WHITNBT,  Ph.D., 
GEOBGE  J.  BRUSH,  M.A., 
DANIEL  C.  OILMAN,  M.A., 
SAMUEL  W.  JOHNSON,  M.A., 
WILLIAM  H.  BREWER,  M.A., 
ALFRED  P.  ROCKWELL,  M.A., 
DANIEL  0.  BATON,  M.A^ 
OTHNIEL  G.  MARSH,  M.A., 
ADDISON  E.  YERRILL,  M.A., 


Otology  and'Minerdloffy. 

Oenend  Chemistry. 

JndtutritU  Meckaniei  and  Fkytiet. 

Modem  Languages, 

JBneraiU)gy  and  MetaiOmrgy, 

Phyaicdl  Geography, 

Analytical  and  AgrieuUitral  Chendm 

Agriculture, 

Mining, 

Botany. 

Falaontology, 

Zoology, 


Inttrnctort, 


MARK  BAILET,  M.A^ 
LOUIS  BAIL, 

ARTHUR  W.  WRIGHT,  Ph.D., 
EDWARD  T.  NELSON,  B.A., 
SIDNEY  L  SMITH,  Pb3., 
WILLIAM  G.  MIXTER,  Ph.B., 
DANIEL  H.  WELLS,  Ph.B., 


J^oeuUan, 

Drawing  and  Designing. 

Physics, 

Mineralogy, 

Zoology, 

Chemistry, 

MathfifnaticSr 
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John  Holton  Cragin, 
Bryant  Bnrwell  Glenny, 
Justus  Herbert  Grant, 
Charles  Sheldon  Hastings, 
Edward  Van  Bnien  Hoes, 
Samuel  Nelson  Holmes, 
John  Quincy  Head, 
William  Alfred  Hinds, 
William  Mead  Lovell, 
Francis  Ashbury  Lowe, 
James  Edward  McCall, 
John  Aloysius  Maher, 
William  Dennis  Marks, 
William  Edward  Pierce, 
William  Tuston  Pierce, 
Charles  Harvey  Post, 
Arthur  Woods  Rice, 
Evelyn  Pierpont  Roberts, 
George  Douglass  Roseberry, 
Peter  Shoenberger, 
Alfred  Stanton, 
Henry  Herbert  Swinburne, 
Clarence  Augustus  Warren, 
John  George  Watson, 
William  Bartlett  Wilcox, 


Oneida,  IT.  T. 
Buffalo.  JV.  Y. 
Auburn,  HT.  Y, 
Hartford. 
Ottawa,  la. 
JBoonton,  Ni  Jl 
Utiea,  JV.  Y. 
WaUingford. 
Covington,  Ky. 
Washington,  D.  C 
New  York  City. 
New  Haven, 
St.  Louis,  Mo. 
Raleigh,  N.  C. 
Wilmington,  DeL 
OuUford. 
WestMeriden. 
New  Haven. 
FoUeville,  Pa. 
Cincinnati,  0. 
Sligo,  Md. 
Newport,  R.  I. 
Louisville,  Ky. 
Ayr,  C.  W. 
Portland. 


SPECIAL  8T17DBNT8 


puasmNG  4l  maHiB  or  a  pabtial  ooubsi. 


Joseph  Sampson  Adam, 
Wilbur  Olin  Atwater,  b,a*  ) 
Wesleyan.  ) 

Volney  Giles  Barbour,  ph.b. 
Beverly  Scott  Burton,  PH.a 
Angus  Cameron,  lub. 
Sherman  HartweU  Chapman,  ra. 
Thomas  Fassitt  Collier,  b.a.  ) 
WaslL  Uniy.,  St  Louis.  \ 

Henry  Coleman, 
William  lUchard  Cutter, 
Rev.  John  Dickinson, 
Jeese  Durland, 


Cana>an. 

Brandon,  Vt. 

B/istoL 

Philadelphia,  Pa. 
LeRoy,N.  Y. 
Bridgeport. 

St.  Louis,  Mo. 

Nahant,  Mass. 
Wobum,  Mass. 
WestviUe. 
Warvjick^N  Y. 
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Clarence  Marcellas  Clarke, 
Alfi^  Ronald  Conkling, 
Frederick  Smillie  Curtis, 
Augnsttis  Jay  DoBois, 
Joseph  Robinson  Folsom, 
Julian  Griggs, 
David  Hanford, 
Alfred  Banks  HiU, 
William  Rufus  Hopson, 
Joseph  Courten  Homblower, 
Nelson  Powell  Hulst,  b.a. 
Edward  Whiting  Johnson, 
Joseph  Goodhue  Kendall, 
Charles  Byron  Koon, 
Augustus  Washington  Littleton, 
Houston  Lowe, 
Wallace  Ellingwood  Mather, 
Henry  Hoyt  Perry, 
Charles  Henrique  Pope, 
Walter  Charles  Riotte, 
Joseph  John  Skinner, 
George  Frederick  Stone, 
Moses  Strong,  b.a. 
Robert  Schuyler  Van  Rensselaer, 
Charles  Alvah  Weed, 
Horace  Franklin  Whitman, 
Willard  Wendell  Wight, 
Frederick  Everett  Willits, 


New  Haven, 
Nieto  York  City. 
Stratford. 
New  Haven. 
Fair  Haven. 
Middletotmy  N.  Y. 
Chaplin, 
Bedding. 
Bridgeport. 
Paterson,  N.  J. 
Waahingtonj  JD.  C. 
Norwich. 
New  York  City. 
Auburn^  N.  Y. 
Peoria^  BL 
Dayton^  O. 
Andover^  Mass. 
SotUhport. 
JjOuiaviUe,  Ky. 
New  York  City. 
WaUingford. 
Hartford 

Mineral  Pointy  Wis. 
Bordentown^  N.  J. 
Binghamton^  N.  Y. 
Philadelphia^  Pa. 
Natick^  Mass. 
Glen  Covey  Z.  Z 


FHESHIVElf. 


Henry  Moore  Bailey, 
Charles  Thruston  Ballard, 
Herbert  Booth  Beers, 
Townshend  Stith  Brandegee, 
Paniel  Seymour  Brinsmade, 
Charles  Peter  Brooks, 
Ralph  Howard  Burkett, 
Harry  Caldwell, 
Thomas  Elwood  Calvert, 
Frederic  Hosea  Churchill, 
Dorr  Clark, 


Butlandy  Vt. 
JLouisviUe^  Ky. 
Brookfield. 
Berlin. 
TrumbuU, 

Blooming  Chrove^  N. 
Hartford. 

Wheeling,  West  Va. 
Newtown,  Pa. 
New  Britain, 
Batavia,  N.  Y. 
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John  Holton  Cragin, 
Biyant  Bnrwell  Gleimy, 
Justus  Herbert  Grant, 
Charles  Sheldon  Hastings, 
Inward  Van  Bnren  Hoes, 
Samuel  Nelson  Holmes, 
John  Qoincy  Head, 
WilKam  Alfred  Hinds, 
William  Mead  Loyell, 
Francis  Ashbury  Lowe, 
James  Edward  McCall, 
John  Aloysius  Maher, 
William  Dennis  Marks, 
William  Edward  Pierce, 
William  Tnston  Pierce, 
Charles  Harvey  Post, 
-^hur  Woods  Rice, 
^elyn  Pierpont  Roberts, 
^^rge  Douglass  Roseberry, 
*^eter  Shoenberger, 
-^^d  Stanton, 
"^nry  Herbert  Swinburne, 
^^^xence  Augustus  Warren, 
^ohn  G^rge  Watson, 
"^aiiam  Bartlett  Wilcox, 


Oneida^  JV.  T. 
Buffalo.  JV.  Y. 
Auburn^  HT,  Y. 
Hartford, 
Ottawa,  lU. 
Boonton,  Ni  J. 
UticayN.  Y. 
WaOingiford. 
Covington,  Ky. 
Washington,  D.  C. 
New  York  City. 
New  JBTaven, 
St.  Xfouis,  Mo. 
Raleigh,  N.  C. 
Wilmington,  Del. 
Ghiilford. 
West  Meriden. 
New  Haven. 
PottsviUe,  Fa. 
Cincinnati,  0. 
Sligo,  Md. 
Newport,  B.  I. 
Louisville,  Ky. 
Ayr,  C.  W. 
Portland. 


SPECIAL  8TVDBNT8 


puasuiNG  ±  mansB  or  a  pabtial  ooubsb. 


^oaeph  Sampson  Adam, 
^^ilbur  Olin  Atwater,  ra.  ) 
Wesleyan.  f 

^olney  Giles  Barbour,  ph.b. 

^Terly  Scott  Burton,  PH.a 

Aiigus  Cameron,  uub. 

Sherman  Hartwell  Chapman,  r  a. 

Thomas  Fassitt  Collier,  ra.  ) 
Waah.  UniT.,  St  Louis.  f 

^^^nry  Coleman, 

William  lUchard  Cutter, 

*^v.  John  Dickinson, 

'«88e  Durland, 


Canaan. 

Brandon,  Vt. 

Bristol 

Philadelphia,  Pa. 
LeBoy,N  Y. 
Bridgeport. 

St.  Louis,  Mo. 

Nahant,  Mass. 
Wobum,  Mass. 
WestviUe. 
WariQick,  N.  Y". 
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James  G.  Gardner, 
Greorge  QuTrison  Gray, 
John  H.  Grove, 
William  D.  Harris, 
^Lewis  Reed  Lamport,  ild.  ) 
Uniyendfy  N.  Y.  01^.  ) 

Samuel  Dyer  Lawther, 
Frederick  Gold  Lyman, 
William  Augustas  Miles, 
William  Gilbert  Mizter,  PH.a 
Edward  Thomson  Kelson,  ra.  ) 
Ohio  WesL  Univ.  J 

George  Henry  Perkins,  b.a. 
Charles  Shepard  Rodman,  m.d. 
George  Baldwin  Selden, 
Charles  Joseph  Sheffield, 
Sidney  Lroig  Smith,  PH.a 
Daniel  Halsey  Wells,  pan. 


Troy.N.  Y. 
Springfield^  Mass, 
DanvUle^  Pa. 
JBinghanUon^  If.  T. 

New  York  CUy. 

Ihdton^Mo. 
Goehen. 
SaKaburt/. 
New  JETavm. 

New  Ha/Den. 

New  Haven. 
New  Sdven. 
Rochester^  N.  Y. 
New  Haven. 
New  Haven. 
Upper  Aquebogue^  N.  Y. 


SUMMARY. 

SeniorSi 2t 

Juniora,.... 86 

Freshmen, 36 

Special  Students, 27 


Total,. 


.126 
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New  York, 27 

MassachusettB, 9 

Pennsylvania, 8 

Kentucky, 6 

Ohio, 6 

Bfissouri, 4 

New  Jersey, 3 

Vermont, 8 

Wisconsin, 2 


Dist.  of  Columbia, 2 

Illinois, 2 

Delawaie, 

Maryland...... 

Rhode  Island, 

Horth  Carolina, 

West  Yii^ginia,.... 

Michigan, 


^Deceased.        f  The  number  of  State  Scholarships  is  thirfy-thiee. 


PROGRAMME. 


Object. 
Ths  object  of  the  Sheffield  Scientific  School  is  to  provide  young 
men  with  instruction  in  the  varions  departm^ts  of  Mathematical, 
Physical  and  Natural  Science.  By  an  act  of  the  Legislature  it  has 
been  constituted  the  Connecticut  college  for  the  promotion  of  Ag- 
riculture and  the  Mechanic  Arts,  and  has  received  the  benefit  of 
the  land  appropriation  bestowed  by  Congress  upon  this  Common* 
wealtL  As  a  department  of  Tale  College  it  shares  in  the  advan- 
tages which  pertiun  to  that  long  established  seat  of  learning* 
Private  generosity  has  provided  additional  facilities  for  the  prose- 
cution of  scientific  studies. 

Organiiation. 
The  care  of  the  institution  is  intrusted,  under  the  President  and 
Fellows  of  Tale  College,  to  a  Governing  Board  of  thirteen  profes- 
sors, who  are  also  the  instructors  of  ^e  school,  each  of  them  repre- 
seutbg  some  department  of  learning.  Several  other  assistants  are 
also  employed. 

The  regular  courses  of  study  are  arranged  in  seven  sections,  as 
fellows : 

L  Chemistby  and  Minsbalogy. 
n.  Civil  EvGnraBBiKO. 
in.  Mechanics. 
IV.  MnriNa  A2n>  Mstallubgt. 
y.  Agbicultubb. 

VL  Natural  History  and  Geology. 
Vn.  Select  Course  in  Science  and  Liteeaturb. 
The  arrangements  of  all  these  sections  are  iblly  exhibited  below. 

Building  and  Apparatus. 
Sheffield  Hall,  in  which  most  of  the  instruction  is  given,  is  a 
^^  and  well  arranged  building  containing  recitation  and  lecture 
'tHmis  for  all  the  departments  of  the  school,  a  hall  for  public  as- 
^mblies  and  lectures,  a  drawing  room  for  the  engineering  class 
^boratories  for  chemical  and  metallurgical  investigations,  a  photo 
^hical  room,  an  astronomical  observatory,  a  muaeum  a^twj 
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and  reading  room,  besides  studies  for  some  of  the  professors, 
where  their  private  technical  libraries  and  collections  are  kept. 

The  arrangements  of  Sheffield  Hall,  and  also  the  varioos  collec- 
tions of  the  School  and  of  the  College  (so  far  as  the  latter  are  ap- 
plicable to  this  department),  were  described  in  the  report  for 
1866-7.     ' 

APPABATUS  OF  IireTRUCnON. 

The  following  is  a  summary  statement  of  the  material  posses- 
sions applicable  to  the  purposes  of  instruction: 

I.  Pertaining  to  Sheffield  HaXL 

1.  Laboratories  in  Ghemistiy,  Metallurgy,  Photography  and  Zoology.    (A  labora- 

tory in  Physics  and  Mechanics  is  still  very  mudi  wanted.) 

2.  Metallurgioid  Museum  of  Ores,  Furnace  Products,  etc.  (an  extensive  and  in- 

creasing collection). 

3.  Agricultural  Museum  of  Soils,  Fertilizers,  useM  and  injurious  Insects,  etc. 

4.  Astronomical  Obsenratory,  having  a  very  good  equatonal  telescope,  by  CSarke 

and  Son  of  Cambridge,  a  meridian  drdle,  etc. 

5.  A  library  and  reading  room,  containing  books  of  reference  and  a  selection  of 

German,  French,  l^glish  and  American  scientific  journals. 

6.  A  collection  of  models  in  Architecture,  Civil  Engineering  and  Mechanics,  and 

of  diagrams  adapted  to  public  lectures.  ^ 

7.  A  collection  of  Maps  and  Charts,  topographical,  hydrographical,  geological, 

etc. 

8.  The  private  mineralogical  cabinet  of  Prof  Brush,  the  herbariums  of  Professors 

Eaton  and  Brewer,  the  collection  of  native  birds  of  Professor  Whitney,  the 
astronomical  instruments  of  Professor  Lyman, — all  freely  accessible  to  quali- 
fied students. 

n.  Pertaining  to  (he  UnivenUy. 

1.  The  College  Library,  consisting  of  48,000  volumes,  and  the  Sode^  Libraries, 

consiBting  of  26,000  volumes;  Total,  74,000  volumes. 

2.  Two  Beading  Booms,  one  containing  the  newspapers  and  literary  journals  of 

England  and  the  United  States ; — the  other,  quarterlies  and  monthlies  in  va- 
rious languages  and  departments  of  learning. 

3.  The  Cabhiet  of  Minerals  and  Fossils,— an  extensive  and  well  known  collection. 

4.  The  Collections  in  Natural  History. 

(These  collections  and  the  mineral  cabinet  will  be  removed  to  the  Peabody 
Museum  when  it  is  built;  a  Amd  of  $150,000  having  been  given  for  this 
purpose  by  (}eo.  Peabody,  Esq.,  of  London.) 

5.  Apparatus  in  Physics  and  Chemistry  adapted  to  and  employed  in  public  lec- 

tures. 

6.  The  Collections  of  the  Yale  School  of  the  Fine  Arts,  including  the  well  known 

<«  Jarves  collection  "  of  eariy  Italian  paintings. 

7.  Qymnasium  for  physical  training. 

Classifloation  of  the  Students. 
The  pupils  of  the  scientific  school  are  thus  classified : 

1.  Those  who  are  pursuing  a  systematic  and  prescribed  course 
of  study,  extending  tiirough  three  years,  and  leading  to  the  degree 
of  Bachelor  of  Philosophy ; 

2.  Those  who  have  already  been  admitted  to  the  degree  ot 
Bachelor  of  Philosophy,  Science,  or  Arts,  and  are  pursuing  an  ad 
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vanced  conrse  of  study  leading  to  the  degree  of  Doctor  of  Philos- 
ophy, or  in  some  cases  to  the  degree  of  Civil  Engineer ; 

3.  Spedal  students,  who  have  already  made  a  certain  degree  of 
proficiency  in  some  department  of  science,  and  are  now  pursuing 
special  scientific  studies  under  the  personal  direction  of  some  of  the 
professors. 

Degrees* 

The  degrees  below  named  are  conferred  by  the  Corporption  of 
Tale  College  on  students  who  have  passed  the  required  examina- 
tions at  the  close  of  their  course,  and  are  recommended  as  candi- 
dates by  the  Governing  Board  of  the  School : 

1.  Bachelor  of  Philosophy,  conferred  at  the  termination  of  three 
years'  study  in  any  one  of  the  several  sections  of  the  School; 

2.  Doctor  of  Philosophy,  conferred  on  those  who  have  already 
been  admitted  to  the  degree  of  Bachelor  in  Philosophy,  Science,  or 
Arts  (in  this  or  any  other  college),  and  who  have  successfully  pur^ 
sued  in  this  college  a  higher  course  of  study, — when  the  Baccalau- 
reate degree  dpes  not  indicate  an  acquaintance  with  the  Latin  and 
Greek  languages,  the  candidate  being  required  to  show  some  pro- 
ficiency in  these  studies ; 

3.  C^vil  Engineer,  conferred  on  students  of  the  engineering  sec- 
tion who  have  already  taken  the  degree  of  Ph.B.,  and  subsequently 
porsue  with  success  the  higher  course  of  engineering. 

4.  In  addition  to  the  diploma  of  the  Corporation,  the  instructors 
will  give,  if  requested  to  do  so,  a  formal  certificate  sts^ting  how 
long  the  student  has  been  a  member  of  the  institution,  and  in  what 
department  of  study  he  is  proficient.  This  certificate  will  be 
awarded  only  to  meritorious  students,  after  a  thorough  examina- 
tion, and  will  be  considered  as  the  personal  recommendation  of  the 
professors  who  sign  it. 

Conditions  of  Admission;  and  of  Graduation. 
All  applicants  for  admission  must  be  not  less  than  sixteen  years 
<>^age,  and  must  bring  satisfactory  testimonials  of  good  character. 

I-  TO  THE  SBGULAB  THBEB-TEAB  COUBSSS  AS  CANDIDATES  FOB  THE 
DBGBEE  07  PH.& 

Students  desiring  to  go  through  any  one  of  the  prescribed  three- 
y^  oourses  of  the  school,  as  candidates  for  the  degree  of  Bachelor 
of  Philosophy,  must  sustain  an  examination  in  the  following  books* 
Of  their  equivalents : 
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iL^«(r<»— Davies,  m  for  u  Gfeneral  Theory  of  Equations.    Oeomeiru--I>B,YVdi 
Ldgendre.*    Plane  Mgonomeiry^  induding  Analytical  Trigonometry— Loomia 
Davies.    The  Elemente  of  Niaiurdl  FhUoeophy.    Ari(hmeUe  ^duding  the  Met 
system  of  weights  and  meaanres).    EnglM  Orammar,  Oeographyj  and  (he  HisU 
of  ike  UnUedSUUee. 

Some  acquaintance  with  the  Latin  language  is  regarded  as  c 
sential  to  the  most  efficient  progress  in  the  studies  of  the  scho4 
and  accordingly  it  will  be  made  a  subject  for  the  preliminary  e 
amination  after  the  examination  of  1868.  All  who  desire  it  can  i 
readily  secure  instruction  in  thb  tongue  that  none  should  negle 
to  secure  the  advantages  which  come  from  its  study.  In  tl 
French  and  German  classes  great  assistance  will  be  derived  fro 
previous  training  in  Latin, — ^while  but  little  will  be  gained  by  tl 
preliminary  study  of  French  and  Gterman,  as  every  class  at  prese: 
begins  with  the  rudiments  of  these  languages.  Latin  is  indispe 
sable  to  the  advanced  students  of  Zoology  and  Botany,  and 
important  in  understanding  the  nomenclature  of  all  departments 
science.  .  , 

In  consequence  of  the  incomplete  preparation  of  many  of  tl 
candidates,  it  is  proper  to  say  that  the  examination  for  admissic 
is  strict  and  fulL  As  the  studies  above  named  are  not  pursued 
the  school,  and  are  essential  to  successfid  progress,  no  one  can  1 
received  as  a  scholar  who  is  not  well  acquainted  .with  the 
branches. 

Candidates  for  advanced  standing  in  the  three-year  courses  a 
examined,  in  addition  to  the  preparatory  studies,  in  those  alread 
pursued  by  the  class  they  propose  to  enter.  Any  person  admittc 
to  this  advanced  standing,  unless  coming  from  another  coUeg 
pays  the  sum  of  ten  dollars  as  tuition  money  for  each  term  whi< 
has  been  completed  by  the  class  which  he  enters.  No  one  can  1 
admitted  as  a  candidate  for  a  degree  after  the  commencement 
the  last  year  of  the  course.  A  graduating  thesis  is  required  at  tl 
close  of  this  course  fit>m  all  candidates  for  the  degree. 

2.  TO  SPECIAL  COUBSSS. 

Students  who  are  not  candidates  for  a  degree,  and  who  propo 
to  pursue  some  special  department  of  study,  are  not  required  i 
pass  an  examination  for  admission ;  but  are  expected  to  furnish  tl 
Professor  with  whom  they  are  enrolled,  satis&ctory  evidenoe  < 
their  capacity  to  profit  by  the  proposed  instruction. 

*  Plaj&ir*s  BuQlid  is  nt4  accepted  as  an  equivalent. 


PaOflBAMMB.  f^l 

For  purgniiig  special  ooorses  of  study  in  the  varioos  branches  of 
practical  chemistry,  including  Metallurgy,  the  Analytical  Labora- 
tory afEbrds  convenient  facilities.  In  Zoology  also  and  other 
bnmches  of  natural  hbtory  special  students  can  be  conveniently 
received.  Instruction  will  likewise  be  given  in  Ptactioal  Astron- 
omy and  the  use  of  the  instruments.  But  there  is  no  opportunity 
in  this  institution  tor  joxmg  men  to  select,  in  an  aimless  manner, 
here  a  little  and  there  a  little,  from  the  instructions  which  are 
provided.  Those  who  determine  to  pursue  the  Select  Course,  laid 
down  in  the  programme,  are  expected  to  give  their  attention  to  i^ 
its  studies. 

3.  TO  HI6HSB  COUBSES,  AS    CANDIDITSS    FOB    THB    DOCTOHATE  OF 

PHILOSOPHY. 

Graduates  of  this  or  of  other  colleges  who  may  desire  to  receive 
the  degree  of  Doctor  of  Philosophy,  are  required  to  remain  in  New 
Haven,  during  at  least  two  academic  years  after  receiving  their 
first  deforce,  during  which  they  must  engage  faithfully  in  a  course 
of  study  selected,  with  the  approval  of  the  Faculty,  from  branches 
pnrsued  m  the  department  of  Philosophy  and  the  Arts.  The  se- 
lection may  be  made  from  the  studies  of  either  or  both  Sections, 
tmt  must  belong  to  at  least  two  distinct  departments  of  learning. 
At  the  dose  of  the  course  the  candidate  must  pass  a  satisfactory 
examination,  and  present  a  thesis  giving  evidence  of  high  attain- 
ment in  the  studies  to  which  he  has  attended. 

All  persons,  who  have  not  previously  received  a  degree  fumish- 
mg  evidence  of  acquaintance  with  the  Latin  and  Greek  languages, 
will  be  required,  before  presenting  themselves  for  the  final  exami- 
nation for  the  Doctor's  degree,  to  pass  a  satisfactory  examination 
in  these  languages,  or  in  such  other  studies  (not  included  in  their 
advanced  course)  as  shall  be  accepted  as  an  equivalent  by  the 
Faculty. 

Time  of  Admission. 
The  regular  examinations  for  admission  to  the  Scientific  School 
take  place  at  Sheffield  Hall,  on  the  Tuesday  preceding  ^^Com- 
mencement,**  at  9  o'clock,  a.  m.,  and  eight  weeks  later,  on  that 
Wednesday  in  September  on  which  the  faU  term  begins— that  is, 
in  1868,  July  21  and  Sept.  16.  Opportunity  for  private  examina- 
Uon  may,  in  exceptional  cases  only,  be  given  at  oUier  times. 
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Terms  and  Vacations. 

The  College  *^  Oonimeiioement ''  is  held  on  the  last  Thursday  bn 
one  in  July  of  each  year.  The  first  term  begins  eight  weeks  firoi 
the  day  before  Oommenoement  and  continues  fourteen  weeks;  th 
second  begins  on  the  first  Wednesday  in  January  and  continue 
fourteen  weeks ;  the  third,  of  twelve  weeks,  begins,  this  Collegiat 
year,  on  the  last  Wednesday  in  April  and  continues  till  Con 
mencement.  The  intenrening  periods,  of  eight,  two,  and  tw 
weeks,  are  assigned  for  vacations. 

The  graduating  exercises  of  the  Scientific  School  take  place  o 
the  Monday  (July  20, 1868)  }>efore  the  public  Commencement. 

Tuition. 

The  charge  for  tuition  is  $125  per  year,  payable  $45  at  the  b 
ginning  of  the  first  and  of  the  second  term,  and  $85  at  the  begii 
ning  of  the  third  term.  The  special  student  of  Chemistry  ale 
pays  the  additional  charge  of  seventy-five  dollars  per  annum  fc 
chemicals,  and  for  use  of  apparatus.  He  will  also  supply  himse 
at  his  own  expense  with  gas,  flasks,  crucibles,  &c.,  the  cost  < 
which  should  not  exceed  five  or  ten  dollars  per  term. 

The  fee  for  graduation  as  Bachelor  of  Philosophy,  including  tl 
charges  for  Triemiial  Catalogues,  College  Dinners,  eta,  is  tc 
dollars. 

Lectures. 
Annual  courses  of  lectures  are  given  on  the  following  topics : 

FIBST  TEBH. 

On  Metallurgy,  by  Prof.  Bbxtsh. 

On  Mining,  by  Prof.  Bookwill. 

On  Praotioal  Agrioolture,  by  Prof.  Bbxwvb. 

On  Agrionltaral  Chemistry  and  Physiology,  by  Prof.  Johvson. 

On  the  History  of  Language  and  Lingaistic  Ethnology,  by  Prof.  WmrarvT. 

On  Entomology,  by  ProC  Ywbxill, 

8S00ND  TXBML 

On  the  Strength  of  Materials,  by  Pro!  J^OBTOH. 

On  Metallurgy  (oontinned),  by  Profl  Bbubh. 

On  Mining  (continued),  by  Prof.  Booxwsll. 

On  Practical  Agriculture  (continued),  by  Prof.  Bbiwib. 

On  Agricultural  Ohemistry  and  Physiology  (continued),  by  Prof..  Jomreov. 

On  Botany,  l^  Profl  Bjltoh. 

On  Stmctanl  and  Systenuvtto  Zoology,  by  Prof.  Yibbiil. 
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On  the  Bistoxj  of  Language  and  Lbgaistio  Ethnologj  (continued),  bj  Prof. 

Wmnnrr. 
On  PhTdcal  Geography,  hj  Profl  Gujcav. 
On  MiUtarf  Sdenoe  and  Tactics,  bj  Gen.  A.  ToH  STEnnnsHB. 
On  the  Prindplee  of  Mechanism,  by  Prof.  Lthak. 

THIBD  TEBM, 

On  aiTstomatio  Mineralogy,  by  Prof.  Bbush. 

On  Economic  Mineralogy  and  Petrology,  by  Prof.  Bbush. 

On  Boral  Economy  and  Farm  Management,  by  Prof.  Bbewkb. 

On  Structural  and  Systematic  Zoology  (continued),  hj  Prof.  Ybbbill. 

On  the  Steam  Engine,  by  Prof.  Ltman. 

Examinationa 
Oral  examinationfl  are  held  at  the  dose  of  e^eiy  term  on  the 
studies  of  the  term,  and  written  examinations  are  held  every  year 
on  the  studies  of  the  year. 


COURSES   OP   STUDY. 

FOB  THE  DBOBBE  OF  BACHELOB  OF  PHIL080PHT. 

All  who  are  candidates  for  the  degree  of  Bachelor  of  Philosophy 
are  expected  to  pass  through  the  same  course  of  instruction  in  thje 
first  year  of  their  connection  with  the  institution,  unless  they  are 
admitted  on  examination  to  an  advanced  standing.  The  studies 
of  Freshman  year  are  those  which  are  regarded  as  an  important 
basis  for  all  the  higher  instructions  of  the  schooL  This  introduc- 
tory course  includes  ii  continuance  of  the  mathematical  studies  re- 
quired for  admission,  the  general  elements  of  Chemistry  and  Phys- 
ics, the  commencement  of  Glerman,  practice  in  English  composition 
and  Elocution,  Surveying  and  Drawing, — as  will  be  seen  in  the 
following  outline.  Near  the  close  of  Freshman  year,  every  stu. 
dent  is  required  to  announce  his  selection  of  one  of  the  seven  higher 
courses  of  study, — and  he  is  not  allowed  to  change  after  the  be- 
ginning of  the  second  or  Junior  year  without  permission  specially 
gnmted  by  the  Governing  Board. 

Freshman  Year. 

INTBODUOTOEY  TO  ALL  THE  SECTIONS  OF  THE  SCHOOL. 

FIBST  TEBH. 
^(UhemaHca^jytmM'B  Analytical  Geometry.    Spherical  Trigonometry.    Snr- 
^«7ing.    Fhifiicw    ftillimin'a  Prinoiplea.    English  ikm^iMi^tf— Exerdsea  in  Oom- 
^^iaa.    C^emMry— Bedtations  and  Leoturos.    G^ermaa— Woodbui^^A  U%>iktfA 
vadBetdAT 
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8B00KD  TERIL 
.^ZifA— Rhetoric.     Practical  Exerdfles  in  ElocutioiL     G^ennoii— Woodbaiy 
oontinaed.    Selectioiia  from  i^proTed  authors.    jP^kyvicf— SSlUman's  Principles 
and  Academical  Lectores.     CAtfmtMry— Bedtationa  and  Leotorsa.    KMemoMes— 
Descriptiye  Qeometiy  and  Qeometrioid  Drawing. 

THIBD  T£BM. 
j^^A— Exercises  in  Composition.    CTtfrmoii— Selectioiia.    Pftyne»— -ffiDiman's 
Principles  and  Academical  Lectures.    ChmniBiry,    ifatibemaMof-— Prindplea  of 
Perspectiye.    Boleuiy-^QfmT's  ICanual.    Drawing^Fn6  Hand  practice. 

Junior  and  §enlor  Tears. 

Daring  the  last  two  years  of  the  course  the  students  are  in- 
structed in  separate  sections,  the  particular  arrangements  of  which 
may  be  found  below.  Each  section  is  under  the  charge  of  special 
professors,  with  the  exception  of  the  Select  Course,  which  is  under 
the  general  charge  of  the  Gk)yeming  Board  To  a  considerable 
extent  the  students  of  the  several  sections  recite  together.  The 
study  of  French  is  commenced  in  the  Junior  year,  and  is  required 
of  all  the  students. 


I.   CHEMISTST  AHD  KIHEBAIOOT. 

[Under  the  direction  of  Professors  Johksov  and  Brush;  Chemical  Laboratory, 
Shei&eld  Hall,  West  Wing.] 

The  Sheffield  Laboratory  is  fitted  up  in  a  complete  and  conven- 
ient manner,  is  provided  with  all  the  requisite  apparatus  and  in- 
struments of  research,  possesses  a  considerable  collection  of  chem* 
ical  preparations,  and  a  consulting  Library  of  the  best  treatises  on 
Chemistry  and  the  Chemical  arts.  It  affords  facilities  for  instruc- 
tion in  the  various  branches  of  theoretical  and  practical  Chemistry. 

Theoretical  and  Descriptive  Chemistry  are  taught  throughout 
the  whole  of  the  Junior  year  by  lectures  and  by  recitation, — ^Bliot 
and  Storer's  Manual  and  Miller's  Elements  being  employed  as  text- 
books. The  lectures  of  Professor  Silliman  to  the  Academical  and 
Medical  Classes  are  also  accessible  to  the  Senior  students.  Every 
autumn  term  a  class  recites  from  Fresenius's  Qualitative  Analysis. 
Extended  courses  of  Lectures  on  Agricultural  and  Metallurgical 
Chemistry  are  g^ven  yearly. 

Mineralogy  is  taught  in  the  Junior  Year  by  lectures,  which  are 
Alljr  illustrated  with  hand  specunena  aaid  models^  and  by  weekly 
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exercises  throughout  the  Senior  Year  in  the  identification  of  min- 
erals from  physical  and  chemical  characters. 

The  Laboratory  is  open  for  Chemical  Practice  seven  hours  daily, 
except  on  Saturday,  when  it  is  closed  in  the  afternoon.  The  stu- 
dent repeats  a  large  number  of  experiments  from  Eliot  and  Storer's 
Manual,  and  woiks  through  a  course  of  qualitative  and  quantitative 
analysis,  which  is  varied  according  to  his  capacity  and  the  object 
he  has  in  view.  Each  pupil  proceeds  by  himself  independently 
(^  the  others,  under  the  constant  guidance  of  the  Instructors. 

In  connection  with  the  department  of  Mining  and  Metallurgy, 
especial  attention  is  given  to  assaying  and  the  investigation  of 
ores  and  furnace  products.  The  student  in  Agriculture  has  oppor- 
tunity to  acquaint  himself  with  the  modes  of  research  employed  in 
agricultural  chemistry.  The  applications  of  the  science  to  other 
blanches  of  industry  are  taught  as  occasion  requires. 

The  systematic  course  likewise  includes  instruction  in  Zoology, 
Botany,  Geology,  and  the  French  and  German  languages,  as  will 
be  seen  from  the  following  programme : 

Freslunaii  Tear  (see  page  68). 
Junior  Tear. 

horganie  ChemisttY-^'E^ot  &  Storer'a  Manual,  RedtatlonB  and  Lectures.  Ana- 
lytieal  C%«m«Mry— Freaeniua.  Redtationa  and  Lectorea.  Laboratory  iVocitca— 
Repetition  of  Experimenta  from  EUot  A;  Storer'a  Manual  Byatematio  Qualitative 
Analjaia.  Use  of  the  Blowpipe.  Quantitatiye  Analyaia.  iftneraicyy— Dana'a 
Syitem,  Lectuiea  and  Praotical  Exeroiaea.  Botany — Graj'a  Manual,  Excuraiona 
Hul  Prepuratlon  of  Herbarium.  Zootogy^-Lectxaes  and  Excuraiona.  French  and 
Omnan  (aee  Select  Coune). 

Senior  Tear. 

Qmerai  CTkeiafMry— Academical  and  Medical  Lecturea.  Agricultural  Chemistry 
«k2  Fhytiology — ^Lecturea.  Laboratory  Practice — Quantitative  Mineral  Analyaia. 
AMaying.  Organic  Analyaia.  Special  Inveatigationa  for  Graduating  Theaia. 
iftMrolo^y— Identiflotttion  of  Spedea.  ifetoOttr^v^Lecturea.  GMtvy— Dana*B 
^uaL  Eeoltationa  and  Academical  Lectures.  Ewman  Anatomy  and  Physiology 
—Academical  Lecturea.  MechanicSf  Steam  Engine^  aud  other  Prime  ifotortf— Leo- 
toraa.    French  (aee  Select  Oourae). 

To  adyanoed  students,  whether  belonging  to  the  regular  classes 
or  not,  who  desire  to  give  attention  to  particular  branches  of 
chemistry,  or  to  pursue  original  investigations,  every  facility  is 
accorded. 

The  private  libraries  of  the  professors,  contuning  the  chemicsi 
journals  and  the  recent  foreign  literature  of  chemistry  ttad  umi^t* 
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alogy,  the  large  collections  of  ores,  fiimace  products,  &c.,  belong 
ing  to  the  School,  and  the  extensive  private  cabinet  of  the  Profes 
sor  of  Mineralogy,  are  freely  used  as  aids  in  instruction. 


iL  CIVIL  ENanrEEBnra. 

[Under  the  direction  of  Professor  I^obtok.] 

The  special  course  in  Civil  Engineering  comprises  theoretic! 
and  practical  studies,  and  exercises  in  field  operations  and  i 
drawing.  It  is  designed,  in  connection  with  the  studies  of  the  fin 
year,  to  secure,  in  addition  to  a  thorough  mathematical  trainiDj 
the  knowledge  of  practical  science  essential  to  success  in  tl 
profession  of  Engineering;  and  includes  the  careful  study  < 
the  applications  of  Mathematics,  Mechanics,  Physics,  Chemi 
try,  &a,  to  Engineering,  the  use  of  Surveying  and  Engineeris 
Instruments,  and  an  extended  course  of  practice  in  Field  open 
tions  and  in  Drawing.  The  student  is  also  enabled  to  acquii 
a  sufficient  knowledge  of  French  and  German  to  make  himse 
acquainted  with  professional  works  published  in  these  languages. 

The  following  is  the  programme  of  the  course  of  study : 

Frethman  Year  (see  page  63). 

Junior  Year. 

ira2^«?7ia^ic9— Descriptiye  Geometiy,  with  applications.  Shades,  Shadows,  as 
Linear  Perspective.  Analytical  Geometrj  of  three  dimensions.  Differential  ac 
Integral  Calculus.  Astronomy — Theoretical  Astronomy.  Practical  Problemi 
French  and  German.  Practical  Surveying — ^Triangulation,  Survey  of  a  Harbor,  A< 
Topographical  Surveying.    Drawing — Isometrical,  Topographical,  Mechanical 

Senior  Year. 

if(»:^nu»— Theoretical  Mechanics.  Applications  of  Calculus  to  Mechanic! 
Mechanics  applied  to  Engineering.  Principles  of  Mechanism.  Thermodynamic 
Theory  of  Steam  Engine.  Prime  Movers.  CivQ  .^tneertn^— Strength  and  Stif 
ness  of  Materials.  Bridge  Construction.  Stability  of  Arches.  Stone-cuttisi 
with  graphical  problems.  Constitution  and  properties  of  Building  Material 
Civil  Engineering  proper,  or  the  Science  of  Construction.  Geology,  lyeneh — Si 
lections.  FiM  Engineering  and  Surveying — ^Location  of  Roads.  Laying  ox 
Curves.  Geodesy.  Designing — ^Designing  of  Bridges  and  other  Stnictnre 
i>rac&ffi^— Architectural  and  Structural. 

The  Department  is  furnished  with  a  full  set  of  instruments  fc 
Surveying  and  Field  Engineering,  and  with  a  larpre  collection  < 
illnBtr&tive  models. 
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Higher  Course  op  Engineering. — The  student  in  this  depart- 
ment who,  on  the  completion  of  the  three  years'  course,  has  taken 
the  degree  of  Bachelor  of  Philosophy,  has  the  opportunity  of  pur- 
soing  a  higher  course,  designed  to  give  a  special  training,  prepara- 
tory to  professional  practice.  This  includes,  together  with  higher 
theoretical  studies,  Practical  Astronomy,  with  exercises  in  astro- 
nomical observations  with  the  Transit  Instrument,  IVIeridian  Circle, 
Zenith  Telescope  and  Sextant ;  and  a  course  of  exercises  in  the 
designing  of  structures.  At  the  completion  of  this  higher  course 
the  degree  of  Civil  Engineer  is  conferred  upon  examination,  and 
apon  sufficient  evidence  being  given  of  the  ability  of  the  student 
to  design  important  structures,  and  make  the  requisite  drawings, 
calculations,  and  estimates. 


m.   MECHAVICAL  EiamEEBINO. 

[Under  the  direction  of  Professor  Ltxak.] 

This  section  is  closely  connected  with  that  of  Civil  Engineering, 
and  many  of  the  studies  embraced  in  it  are  common  to  both. 
Prominence  is  necessarily  given  to  the  Mathematics  and  their  ap- 
plications, and  to  Mechanical  Drawing,  as  lying,  the  one,  at  the 
foQDdation  of  all  thorough  theoretical  training,  the  other,  at  that 
of  professional  practice.  With  these  are  joined  other  branches  of 
sdence  and  modem  languages,  in  order  to  secure  both  mental  dis- 
cipline and  a  better  mastery  of  the  special  studies  of  the  course. 

The  main  object  of  the  course  is,  by  training  the  student  in 
'^such  branches  of  learning  as  are  related  to  the  mechanic  arts," 
to  qualify  him,  as  a  mechanical  engineer,  for  contributing  toward 
the  more  efficient  prosecution  of  these  arts  his  services  m  the  su- 
perintendence, construction,  designing,  or  invention  of  machinery, 
in  the  management  of  mills  or  other  mechanical  works,  or  in  the 
nuny  other  ways  that  lie  within  the  scope  of  his  profession. 

It  is  not,  of  course,  to  be  expected  that  the  student  will  leave 
the  institution  with  a  full  practical  knowledge  of  the  details  of  his 
professional  work.  The  inculcation  of  the  principles  is  the  leading 
object.  And  yet,  it  is  intended  to  bring  the  theory  into  as  close 
relations  with  practice,  as  circumstances  and  the  time  allotted  to 
the  course  will  allow.  To  this  end,  practice  in  the  use  of  tools  is 
secured,  for  students  needing  it,  in  first-class  machine  aboipft  \iv  \Xie 
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city,  to  such  extent  as  may  be  required.  There  is,  as  yet,  for  wan 
of  the  necessary  means,  no  shop  for  mechanical  practice  connecte< 
with  the  School 

PROGRAMME  OF  STUDISa 

Freshman  Year  (see  page  63). 

Jnnior  Tear. 

Drench  and  German  (see  Select  Gourae).  Descriptiye  Qeomeiiy  with  ApjUia 
tions.  Analjtioal  G^metrj  of  Three  DimensionB.  Elementajy  Meohanici 
Principles  of  Mechanism.  DiffoTentlal  and  Integral  Calculus.  Metalluig} 
Shades,  Shadows,  and  Linear  Perspective.  Isometrical  Projection.  Elements  c 
Mechanical  Drawing  and  Principles  of  Construction.  RhiW^g  and  Anting,  an 
drawing  from  patterns. 

Senior  Tear. 

French  and  Oerman  (see  Select  Course.)  Anaifftieal  Mechaniee — Strength  c 
Materials.  Thermo-dynamics.  Theory  and  Construction  of  the  Steam  Engin< 
Prime  Moyers.  Theory  of  Machines.  Mill  work.  Examination  of  Machine^ 
Mechanical  Construction.  Machine-shop  Practice.  Architectural  Drawing 
Drawing  firom  actual  Machines.    Designs  of  Machines. 


IT.  Hnrnra  ahd  meiallitbot. 

[Under  the  direction  of  Professors  Brush  and  Rooewxll.] 

Although  this  section  of  the  school  has  been  but  recently  org&i 
ized,  instruction  preparatory  to  mining  and  metallurgical  pursuit 
has  been  given  in  the  school  since  1857.  The  Freshman  year  i 
the  same  as  in  the  other  courses  (see  page  68).  The  Junior  yea 
is  devoted  to  special  subjects  included  under  Engineering  and  Me 
chanics,  to  Geology,  and  the  French  and  German  languages.  Tb€ 
Senior  year  is  occupied  with  Mining  and  Metallurgy,  and  labora- 
tory practice  in  Chemical  Analysis,  including  Assaying,  the  de- 
termination of  the  character  and  value  of  ores  and  furnace  prod- 
ucts, and  the  discrimination  of  minerals.  Drawing  is  continued 
through  both  years.  The  lectures  on  Mining  will  discuss  in  detail 
known  facts  in  regard  to  Ore  Deposits — strata,  beds,  veins  or 
lodes,  stockworks  or  other  irregular  mass^;  Dislocations — ^&iilt8, 
and  other  irregularities;  Methods  of  search;  Boring  of  different 
kinds  with  the  various  apparatus;  Tools  used  in  various  kinds  of 
mining  and  in  different  countries;  Blasting;  Sinking  of  shafts; 
Driving  of  Levels  and  GalieTies*,  Timbering,  Masonry  and  Tub- 
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bing  for  securing  underground  openings;  Exploitation,  or  the 
opening  out  of  mines  and  the  working  away  of  veins  and  strata; 
Transportation  underground;  Winding  or  raising  the  minerals  to 
the  sur&ce,  and  machinery  and  apparatus ;  Pumps  and  Pumping 
Engines ;  Ventilation,  its  principles  and  practice,  natural  and  arti- 
ficial, by  furnaces  and  machines;  Lighting — safety  lamps;  Me- 
chanical Preparation  of  Ores,  etc. 

The  lectures  in  Metallurgy  will  be  divided  into:  (1.)  Oeneral 
MeUxUurgy^  including  the  physical  and  chemical  properties  of  the 
metals  and  their  ores,  and  of  slags  and  other  furnace  products,  the 
different  methods  used  in  both  the  dry  and  wet  way  in  the  ex- 
traction of  metals ;  the  character  and  effect  of  the  different  kinds 
of  fuel ;  the  materials  employed  in  the  construction  of  fiimaces, 
cracibles,  etc. ;  the  details  in  regard  to  different  forms  of  furnaces, 
blast,  etc  Under  (2)  SpedcU  MetaUurgy^  each  metal  will  be  con- 
sidered by  itself,  its  physical  and  chemical  characters  given  in  de- 
tail, with  the  characteristics  of  its  ores,  the  methods  for  their  as- 
say, and  the  metallurgical  processes  employed  for  the  extraction 
of  the  metal  or  metallic  compound. 

In  extension  of  the  present  course  it  is  proposed  to  add  at  least 
one  year  for  a  higher  course,  analogous  to  the  higher  course  in 
Civil  Engineering ;  this  will  include  four  to  six  months'  practice 
in  the  field  in  the  study  of  mines  and  smelting  works,  to  be  fol- 
lowed by  special  Engineering  or  Chemical  studies  as  applied  to 
Mining  and  Metallurgy. 

PROGBAMME  OF  STUDIES. 

Freshman  Tear  (see  page  63). 

Junior  Year. 

Frmck  and  German  (see  Select  Course).  Mechanic9 — ^Peck's  Elemente.  Prm 
ciples  of  Mechanism.  Theory  of  Steam  Engine.  ifa(ft«97ia<tc9— -Hydraulics 
Ckril  Enffineering-^trengOi  of  Materials.  Mining  and  Topographical  Surveying. 
Gtologj^ — ^Dana«    Drawing — Mechanical  and  TopographicaL 

S<)nlor  Tear. 

h'eneh  (see  Select  Course).  iTtntny— Lectures.  Oenerai  and  Speciai  Meted- 
hryy— Lectures.  Cfenerdl  Chemistrj^ — Miller.  Chemical  Analysie—TreBemiXB. 
BadtationB  and  Lectures.  Laboratory  iVoc^ice— Qualitative  and  Quantitative 
Analysiflu  Use  of  the  Blowpipe.  Assaying.  JTifMroZo^y—Lectures  and  Practi- 
Oil  ExeroisM.  ^Zool^y— Lectures.  if(M^nic9— Application  to  Engineering. 
I>rmring. 
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V.    COVBSE  nr  AOBICTTLTTTSE. 

[Under  the  direction  of  Professors  Bbxwbb  and  Johkbok.] 

This  coarse  is  intended  to  prepare  the  stadent  for  the  successia 
management  of  a  farm,  by  putting  him  in  possession  of  a  knowl- 
edge of  the  most  approved  methods  of  culture  at  present  em- 
ployed, and  by  explaining,  so  far  as  the  state  of  learning  admits, 
the  reasons  for  these  methods. 

It  is  not  expected  to  give  a  young  man  that  familiarity  with  the 
mechanical  operations  of  husbandry  or  that  business  capacity 
which  is  essential  to  the  good  farmer.  These  can  only  be  acquired 
by  assuming  or  sharing  the  care  of  a  farm. 

The  course  is  in  consequence  adapted  to  those  who  are  already 
familiar  with  rural  afiairs.  Those  who  are  practically  ignorant  ol 
the  varied  details  of  farm  practice  can  scarcely  learn  them  thor- 
oughly in  an  agricultural  school,  nor  can  they  profit  fully  by  the 
lessons  proper  to  such  an  institution. 

The  main  features  of  the  course  are,  in  addition  to  the  mathe- 
matical and  other  studies  of  the  first  year,  extended  instruction  by 
lecture  in  the  Theory  and  Practice  of  Agriculture  in  all  ite 
branches ;  instruction  in  the  French  and  German  languages,  in  the 
accessory  sciences,  Chemistry,  Botany,  Zoology,  Greology,  Meteor- 
ology, and  training  in  free-hand  Drawing  and  experimental  Chem- 
istry. 

Opportunities  are  offered  for  more  particular  attention  to  special 
branches,  such  as  Horticulture,  Forestry,  Ac,  or  to  any  of  the 
sciences  taught  in  the  course,  in  their  more  detailed  or  specific 
applications. 

In  addition  to  the  above  brief  programme,  other  topics  of  special 
interest  and  application  in  agricultural  pursuits  receive  attention. 

Exoursions*under  the  direction  of  the  professors  will  teach  th^ 
methods  of  out-door  observation  of  natural  objects,  especiall^f 
plants  and  insects  useftd  or  injurious  to  the  farmer,  as  well  as  fur 
nish  illustrations  of  farming  operations. 

Shobteb  Coubse. — ^For  the  accommodation  of  those  who  do  nol 
wish  to  pursue  the  entire  course,  the  lectures  are  so  arranged,  thai 
those  upon  the  subjects  of  more  immediate  practical  use,  are  de- 
livered during  the  Fall  and  Winter  terms.  These  embrace  Agri- 
cultural  Chemistry,  Practical  Agriculture,  Stock  Breeding  and 
A^ctdtunl  Zoology.    The  lectures  in  the  other  departments  are 
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abo  aocessible  to  such  students.  Those  who  desire  can  thus  at- 
tend daring  seven  months  of  the  year  such  a  selection  from  the 
studies  of  the  fidl  course  as  will  occupy  their  time  profitably.  For 
such  admission  to  these  lectures  no  examination  is  required,  but 
testimonials  of  good  character  and  the  ability  to  profit  by  the 
instmction  must  be  presented. 

PROGRAMME  OF  STUDIEa 

Freihmaii  Tear  (see  page  63). 

Junior  Year. 

Agrieuttimvl  Ch§mist/ry  and  PhysMog^ — Stracture  and  Physiology  of  Planta. 
Water,  Atmosphere  and  Soil  in  their  relations  to  Vegetable  Production ;  Improve- 
ment  of  the  Soil  by  Chemical  and  Mechanical  means.  Domestic  Animals :  the 
diemical  relationB  of  their  Food,  Digestion,  Respir^ttibn,  Assimilation  and  Excre- 
tion; Milk,  Batter,  Cheese,  Flesh,  and  Wool  as  Agricultoral  products.  Lectures. 
Rj^erimeniUA  and  Analytical  Chemistry — ^Laboratory  practice.  Meteorology — Aca- 
domical  Lectures.  Phyakai  Oeography — ^Lectures.  Zoology — ^Lectures.  Xhraw- 
ia^— Free-hand  practice.  I^enehand  G^ermafi^-oontinued.  Ih^wrsiona-^Botam' 
cd,  Zoological,  etc. 

Senior  Year. 

A^rieuttMrtf— The  staple  crops  of  the  United  States,  their  varieties,  cultivation, 
anagement,  and  preparation  for  market  The  Care,  Breeding  and  Raising  of 
Domestic  Animals.  Lectures  and  Recitations.  ExperimerUal  Chemistry — ^Labo- 
ratory practice— .i^ricttttttroZ  Ze>o20^^— Natural  History  of  Domestic  Animals; 
Insects  useful  and  injurious  to  Vegetation.  Lectures.  Human  AncUomy  and 
Fkyrioiogy^-LdCiMiea,  Geology— LeoinreB  and  Recitations.  Bural  Economy^ 
both  American  and  foreign.  Lectures.  French  and  G^ermon— continued.  Bx- 
AtriiMw— Botanical,  Zoological,  etc. 


TI    COXmSB  nr  HATTTBAL  HISTOBT  AHS  OBOLOOT. 

[Under  the  direction  of  Professors  Eatok,  Ybbrill  and  Mabsh  ;  Laboratory  in 
Zoology,  Trumbull  Gallery.] 

Students  in  this  department,  who  are  candidates  for  a  degree, 
we  required  to  complete  the  regular  course  of  studies  during  the 
IVeflhrnan  year.  A  knowledge  of  Latin  and  Greek  is  also  very 
desintble. 

Students  not  candidates  for  a  degree  may  have  special  courses 
WTuiged  for  them  by  the  Instructors  from  the  studies  of  the 
Jonior  and  Senior  years,  or  additional  thereto,  if  desirable. 

The  instmction  in  Zoology  inclades, 


f 


68  SHEFFIBLD  6CIXNTIFIC  BOHOOL. 

JKrgt — CoorseB  of  Lectures  during  the  second  and  third  ten 
the  Junior  year,  on  Structural  and  Systematic  Zoology; 
during  the  first  term  of  the  Senior  year,  on  general  and  ap 
Entomology  and  other  special  subjects,  such  as  Embryo 
Geographical  distribution,  Nomenclature,  &o. 

Second— "Direct  practical  instruction  to  special  zoologioa 
'  geological  students,  in  the  Zoological  Laboratory,  where  the 
taught  to  prepare  and  arrange  collections  of  various  animah 
fossils,  and  by  making  critical  identifications,  to  becom 
quainted  with  scientific  literature,  and  to  make  dissectioi 
studying  comparative  anatomy  and  embryology.  They  are 
when  sufficiently  advanced,  encouraged  to  mi^  original  in 
gations.  For  these  purposes  specimens,  both  recent  and  i 
belonging  to  the  College  Museum,  are  made  use  of  as  ms 
required. 

7%trd^2«oological  Excursions  in  connection  with  the  lee 
are  instituted  during  the  spring  and  autumn,  to  afford  the  stu 
opportunities  to  collect  and  observe  the  habits  of  both  land 
marine  animals,  including  those  that  live  only  in  deep  watei 
are  obtained  by  dredging.  By  these  excursions  several  thoi 
specimens  have  been  added  to  the  College  Museum  during  the 
two  years,  in  addition  to  those  retained  by  some  of  the  stu 
for  private  collections. 

PBOGRAMMB  OF  STUDIBa 

Freshmaii  Tear  (see  page  63). 

Junior  Tear* 

FIBST  TSBM. 
Zoohgy—DBSlj  Laboratory   instruction;    Zoological   Excursions.     Bo 
Gray's  First  Lessons.    dmnistry—AcademoaX  Lectures.    I^ench  and  Cfer 
Selections. 

SECOND  TBSM. 

Zoology  and  /^liooniolog'y— Laboratory  Practice,  Lectures.  Physical  Oeoi 
— ^Lectures  and  Bedtations.  C^iemfMry— Laboratory  Practice.  IVeneh  an 
fiMifiF— continued. 

THIRD  TEBM. 

Zoology  and  i^iZaonioI^^y— Laboratory  Practice,  Lectures,  Excursions  (lai 
marine).  JB^toiiy— Grab's  ICanual;  Excursions.  Mineraiogy — ^Dana,  Ja 
and  Praotioal  Bzerdses.    i^ancft^— continued.    2>rciim^— Free-hand  Praoti 
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Senior  Tear. 

FIRST  TBRIC 
Zoobgy  tmd  FtikotUohgff—'LB^ntoTy  Practice,  Lectures,  Excnnions.    Otology 
^Dana's  ICa&ml,  BxcursionB.     jfetoorotoyy— Academical  Lectures.     Frenek — 
Selaetions. 

SBCOim  TBBIC 
Zodogy  ond  FdUtrnMogy—coiithixied.    Botany — ^Lectures  on  special  subjects. 
^0%y— Dana,  Bedtations  and  Lectures.    Anatomy  and  Physiology — ^Academical 
Xectms.    /V-Midb^-Seleotions. 

THIBD  TBBM* 

Zoology  amd  jMeontolo^y^— continued,  with  Excursions.  Photography — ^Praoti- 
cd  Instruction.   PttgpanUion  of  Thesis,   Examinations  in  the  studies  of  the  course. 

The  Zoological  and  Geological  Maseam,  which  is  accessible  to 
Jill  students,  is  already  extensiye,  and  amply  sufficient  to  afford 
materials  for  the  most  advanced  studies,  as  well  as  for  the  illus- 
tration of  lectures. 

The  College  Library,  the  Scientific  School  Library,  and  the 
prirate  libraries  of  the  Instructors  contain  a  large  number  of 
'Works  required  for  the  more  advanced  studies  in  this  Department, 
irhich  students  are  allowed  to  use  in  the  most  liberal  manner. 

A  large  number  of  valuable  diagrams  have  been  prepared  to  il- 
lustrate the  Zoological  Lectures,  and  the  microscopes  and  other 
bBtnunents  belonging  to  the  Listructors  are  freely  used  for  the 
same  purpose. 

The  large  private  herbaria  and  botanical  libraries  belonging  to 
the  Instructors  are  open  to  the  use  of  students,  to  whatever  extent 
^ey  may  be  needed,  thus  enabling  the  more  advanced  students  to 
prosecute  their  studies  to  great  advantage. 


vn.  SELECT  coimsE  nr  scdshce  ahd  utebatttbe. 

[Under  the  direction  of  the  Goyeming  Board.] 

The  Select  Course  has  been  arranged  to  meet  the  wants  of  those 
foung  men  who  desire  an  education  based  chiefly  on  mathematical 
^d  physical  science,  and  the  modem  languages,  and  who  are  not 
disposed  to  pursue  either  of  the  special  courses  already  enumer- 
ated. The  Freshman  year  is  the  same  as  in  the  other  depart- 
ments of  the  school    In  the  second  and  third  years  tlie  ^cJ^oVm^ 
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are  trained  in  a  selection  fix>m  the  studies  prescribed  for  the  othi 
sections,  and  they  also  attend  the  lectures  of  President  Woousb 
and  some  of  the  other  instructors  of  the  academ^^^departmeni 
and  recite  in  text-books  which  illustrate  these  Icc^^H 

As  it  is  designed  to  make  this  course  a  valuabllHIans  of  prepa 
ration  for  advanced  scientific  studies,  it  is  hoped  that  especially 
the  younger  students  who  may  avail  themselves  of  its  advantage 
will  do  so  with  the  intention  of  going  forward  to  pursue  sti 
higher  branches  of  learning.  Students  who  enter  upon  the  higln^ 
studies  taught  in  the  school,  having  that  acquaintance  wi: 
French  and  German,  the  mathematics,  and  the  natural  science 
which  may  be  secured  by  an  attendance  upon  the  Select  Cour^ 
will  pursue  their  special  professional  studies  with  peculiar  ^ 
vantages. 

PBOGRAinf E  OF  STUDIES. 

Fresbmaii  Tear  (see  page  53). 
Junior  Tear. 

MoDKBN  IiAKGnAGB& — French  and  Oerman—oontajmed.  English  Gompositio 
and  Literature. 

MATHJifiLTioa — ^Peck's  Mechanics,  Norton's  Astronomy. 

Naittbal  Soixnob. — AffricuUurai  {TA^mif^ry— Lectures.  Zoologif — ^Lectures  an 
Excursions.  Botony — ^Lectures  and  Excursions.  IfineraJogy — ^Lectures.  Fhy9 
cal  (xeographv — Lectures  and  recitations. 

HiSTO&T. — ^Recitations. 

Drawing. — ^Free-hand  and  Architectural 

§enlor  Tear. 

Lakgcags. — French  or  (T^rmai^— continued.  Lectures  on  Language  and  Lii 
guistic  Ethnology.    Compositions. 

Natural  Soirnob. — Botany  and  Zoology-^coniiBxied,  Otology — Eecitatiox 
and  Lectures,  iftf^eorolo^y— Lectures.  HmM/n  Anatomy  and  Physiology — Le* 
tures.    Astronomy — ^Lectures. 

PHnjOSOPHT  AND  HiSTORT. — Lcctures  and  recitations,  in  History  and  Politic 
Philosophy,  International  Law^  Political  Economy ,  Ethics  and  Metaphysics. 

Preparation  of  a  graduating  thesis. 

HiGHBB  AND  PaETIAL  CoUIlSEB. 

Students  are  received  to  higher  and  partial  courses  by  specii 
arrangement  with  the  professors  in  the  departments  in  which  the 
are  interested.     (See  pp.  60-^1.) 


FOURTH  ANNUAL  REPORT 


or  THB 


SHEFFIELD  SCIENTIFIC  SCHOOL 


or 


Yj^LE    OOLLEQE: 


DfOLUDINO 


L     THE  BEPORT  OF  THB  VISITOES  ON  THE  PART  OP  THB  STATE 
OP  CONNECTICUT; 

n.     THE   REPORT   OP   THE    GOVERNING   BOARD   AND    FACULTY 
OP  THB  SCHOOL; 

in.     ROLL  OP  BENEFACTORS,  STATE  VISITORS,  INSTRUCTORS,  GRAD- 
UATES AND  STUDENTS,  SINCE  1846 ; 

rv.     A  STATEMENT   OP   THE    ESTABLISHED    COURSES   OP  STUDY; 

V.     CATALOGUE  OF  THE  ACTUAL  OFFICERS  AND  STUDENTS. 


1868-9. 


NEW  HAVEN: 

nUHTID  BT  TUTTLB,   UOBEHOUSB  A  TATLOB. 
1869. 


Siiaxit  %0Bxb  of  l^itors : 


CONSnTUTZNG}  WKTH  THS  8BCRETABT  OF  THB  SOHOOLy  THB  BOAMD 
FOB  THB  APPOIimCBlVT  OF  8TATB  STUDBBIB. 


Hay  1868  to  Hay  1868. 

GoynvoB) 
Hm  Bzo.  JAMBS  S.  ENGLISH,  New  Haven. 

uxumrAJiT  GOTnuroB, 
Hm  HovoB  BPHBAIIC  S.  HTBB,  Stafford. 

BIATB  SnrATOBS, 

Hon.  EDWIN  H.  BUGBEE,  Dayrille. 
Hon.  ISAAO  T.  BOGEBS,  ICilfoid. 
Hon.  ALBEBT  AUSTIN,  Suffleld. 

BIOlURiLBT  or  THB  8TATB  BOABD  OF  BDUOATIOV, 

Bbt.  BIBDSEY  G.  NOBTHBOP,  New  Hayea. 


Hay  1869  to  May  1870. 

OOTBBVOB, 

Hn  Ezo.  VABHHATiTi  JEWELL,  Hartford. 

UBUTBtf  ant  OOTBBNOB, 

HiB  HoNOB  FBANOIS  WAYLAND,  New  Haven. 

BIATB  SBNATOBS^ 

Hon.  GEOBGE  U.  LANDEBS,  New  Britain. 
Hon.  EBASMUS  D.  AYEBY,   Groton. 
Hon.  JAMES  S.  TATLOB,  Danbniy. 

BBOBBTABT  OF  THB  STAIB  BOABD  OF  BDUOATION, 

Bbv.  BIBDSEY  G.  NOBTHBOP,  New  Haven. 


KBBTABT  of  THB  BUBFFIBLI)  BUlBJiTlFlO  BClHOOL^ 

Fmxf.  DANIEL  a  OILMAN,  New  Haven. 


Coxifinrad&m  d  J|[ale  College. 

April,  ISW. 


BMf.  THEODOBB  D.  W00L8ET,  DJ).,  LL.D. 

nLLowa 
His  Bxo.  JAKES  B.  ENGLISH,  Kiw  Haw. 
HiB  HONOB  EPHRADC  H.  HYDE,  SlATfOBD. 
BiY.  JOSEPH  ELDBIDGE,  DJ)^  KOBVOLK. 
BiY.  GEOBGB  J.  TULOTSON,  PunrAic 
Rbt.  EDWIN  B.  GILBERT,  Walldtofobd. 
Bby.  DAVID  &  BBAINEBD,  Ltxb. 
Bbf.  KTJBHA  0.  JONES,  Southivotov. 
Bbf.  LEONARD  BAOON,  D.D.,  Nbw  Hatbv. 
Bbt.  HIBAH  p.  ABMS,  D.D^  Nobwioh  Towx. 
BxF.  ICTBON  N.  MOBBIS,  Wws  HutTroBD. 
BxF.  SAKUEL  G.  WILLABD,  Willdulvtio. 
Bbt.  GEOBGE  BICHABDSy  BBmeBPOBT. 
Hbv.  EDWIN  H.  BUGBEE,  Datyillb. 
Hon.  ALBEBT  AUSTIN,  Snmxu). 
Hov.  JAMES  GALLAGHER,  Nbw  Hatxv. 
Hob.  ISAAC  T.  BOGEBS,  Miltobd. 
Hov.  WILLIAM  0.  STBEET,  Nobwalk. 
Hov.  OOBNELinS  BBAINABD,  HieoAVUX. 


BBOBBTABT, 
WTLLTS  WABNEB,  A.M. 

TBBASUBBB, 

HENBT  0.  KINGSLEY,  A.M. 

TBBA8nBBB*B   A8BIBTAVT, 

LUOnJS  W.  FITCH,  A.M. 


FACULTY  OF  THE  SHEFFIELD  SCIENTIFIC  SCHOOL. 

(THB  PROFB880B8    IN    THB  8GIBNTIFI0    AKD  AOADBMIOAL   DKPABTMKrTS    OF    TAUJE 
OOLLBOB  UNITKDLT  C0N8TITUTB  THB  *'  FAOULTT  OF  FHIL080FHT  AND  THS  ABTS.'* 


Prettdent, 

Rev.  THEODORE  D.  WOOLSEY,  D.D.,  LL.D. 


ProfDison, 


WILLIAM  A.  NORTON,  MJL, 
JAMES  D.  DANA,  LL.D., 
Brio.  6bn.  B.  S.  ROBERTS,  U.  8.  A.,* 
BENJAMIN  SILLIMAN,  M.D., 
Bbv.  CHESTER  S.  LYMAN,  MA., 
WILLIAM  D.  WHITNEY,  LL.D., 
GEORGE  J.  BRUSH,  M.A., 
DANIEL  C.  OILMAN,  M.A., 
SAMUEL  W.  JOHNSON,  M.A., 
WILLIAM  H.  BREWER,  M.A., 


DANIEL  C.  EATON,  M.A., 
OTHNIEL  C.  MARSH,  M.A., 
ADDISON  E.  VERRILL,  MA., 


(HvU  JShtgiiwering  and  JUaihemaHes, 

OMlogy  and  JSiinardlogy. 

JUaUary  Science. 

Oeneral  Chemittfy, 

JMueMal  JfecAonkt  and  Pkyeiee. 

Modem  Languagee  and  lAnguitttcs, 

Jdneralogy  and  Metatturgy, 

Fhysieal  Geography  and  Eietory. 

Analytieal  and  AgrieuUural  Chemistry. 

AgrievUure, 

Mnlng. 

Botany, 

BdcBoniology, 

Zoology. 


MARK  BAILEY,  M.A., 
LOUIS  BAIL, 
DANIEL  H.  WELLS,  O.E., 
WILUAM  G.  MIXTER,  Ph.B., 
SIDNEY    .  SMITH,  PH.B., 
EDWARD  T.  NELSON,  B.A., 
HENRY  S.  WnUAMS,  Ph.B., 


Inftracton, 

Sloeution. 

Drawing  and  Designing. 

IfaiKemaHes, 

ChmMry. 

Zoology. 

Mneralogy. 


Pakeontology. 


*By  appointBiMit  off  tht  U.  8.  CknrtmBMiit. 


REPORT  OP  THE  STATE  BOARD  OP  VISITORS. 


To  the  Oeneral  AsaenMy  of  the  State  of  Connecticut: 

The  undersigned,  in  behalf  of  and  by  vote  of  the  State 
Board  of  Yisitors  of  the  Sheffield  Scientific  School,  would 
reepectfully  report  that  the  Board  have  performed  the  duties 
required  of  them  by  law,  in  twice  visiting  the  School  during 
the  year ;  once,  for  the  purpose  of  examining  the  working 
management  of  the  institution,  and  again,  to  select  such 
applicants  as  presented  themselves,  with  the  proper  qualifica- 
tions, for  the  several  gratuitous  scholarships  open  to  students 
from  different  parts  of  the  State. 

The  management  of  the  School  during  the  year  has  been  in 
the  highest  degree  satisfactory  to  the  Board  of  Visitors,  and 
the  instruction  given  in  Agriculture,  the  Mechanic  Arts,  and 
tiid  accessory  branches  of  Science,  of  the  most  thorough  and 
practically  useful  character. 

The  School  with  its  able  and  efficient  corps  of  instructors 
must  continue  to  commend  itself  to  public  favor  and  confidence, 
as  it  is  rapidly  growing  in  the  means  of  usefulness  and  enlarging 
its  &cilities  for  instruction. 

The  interesting  and  able  report  of  the  Governing  Board  and 
Faculty  of  the  institution,  which  is  herewith  submiltod)  ^?r&\ 
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be  found  to  oontain  all  the  neceBsary  information  desired  witt^ 
regard  to  the  condition  and  management  of  the  school  and  th^ 
coarse  of  instruction  given  therein. 

The  Board  would  avail  themselves  of  this  opportunity  of 
commending  the  Institution  anew  not  only  to  the  approval 
and  encouragement  of  the  (General  Assembly,  but  to  the  confi- 
dence and  patronage  of  the  fiiends  of  education  throughout 
the  State. 

JAMES  E.  ENGLISH, 

CAotrman. 

New  HsTen,  April  21,  1869. 


jl   report 
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At  their  AnMaal  BImMiic,  flbweli,  1869, 
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Pbbsidknt  WOOLSBY. 

PBOFB8SOR8  DANA,  NORTON,  LYMAN,  SILLIMAN,  WEITNBY,   BBUSH, 
aiLMAN,  JOHNSON,  BREWER,  EATON,  MARSH,  and  YSRBILL. 


J^xBioxml  |t0te. 


The  Department  of  Philosophy  and  the  Arts,  to  which  the  Sdentifio  School 
pertains,  was  instituted  in  Yale  College,  at  the  Oommencement  of  1846.  In 
1860,  Sheffield  Hall,  the  gift  of  Mr.  Joseph  E.  Sheffield,  of  New  Haven,  wai 
presented  to  the  School,  and  immediately  occupied.  He  also  gave  a  fUnd  of  Fifty 
Thousand  Dollars  as  the  partial  endowment  of  three  professorships.  In  1866, 
the  Hall  was  enlarged  and  refitted  a  second  time  at  the  expense  of  the  origiml 
benefactor. 

The  Congressional  appropriation,  made  in  1862,  for  the  establishment  of  • 
Scientific  College,  was  directed  to  this  institution  by  the  General  Assembly  of 
1863. 


ANNUAL  STATEMENT  FOR  1868-9. 


Thb  Sheffield  Scientific  School  of  Tale  College  has  now 
completed  a  fourth  year  since  the  congressional  grant  of  1862  was 
conferred  upon  it  by  the  State  of  Connecticut,  In  the  first  of  the 
annual  reports  required  by  the  endowment-act  of  Congress,  a  brief 
historical  statement  was  made  respecting  the  growth  of  this  insti- 
tution from  its  origin  in  1 846  ;  in  the  second,  a  survey  was  given 
of  the  scientific  apparatus  and  collections  here  available  to  stu- 
dents ;  and  in  the  third,  there  was  a  discussion  of  the  ends  of  edu- 
cation, and  of  the  means  here  employed  for  the  attainment  of  those 
ends.  A  special  feature  in  this  report  will  be  a  Catalogue  of  the 
members  of  this  department,  from  its  beginning  until  now  with  a 
statement  as  full  as  we  can  make  it  of  the  various  callings  in  life 
to  which  they  are  devoted.  We  shall  also  make  as  heretofore  a 
statement  of  the  progress  of  the  school  during  the  past  year. 

But  before  entering  upon  these  topics  it  seems  important,  even  at 
Hie  risk  of  repeating  ^irhat  has  been  already  said,  to  point  out  dis- 
tinctly the  position  which  is  held  by  the  Sheffield  Scientific  School 
in  relation  to  the  other  departments  of  Yale  College,  and  to  the 
numerous  Polytechnic,  Technological,  and  Scientific  Schools  which 
are  springing  up  all  over  the  land.  We  are  led  to  take  this  couifee 
by  the  fact  that  a  year  does  not  pass  without  our  seeing  that  the 
work  which  we  are  trying  to  perform  is  quite  imperfectly  under- 
stood by  the  graduates  and  friends  of  Yale  College,  by  many  of 
the  miters  on  the  higher  education,  and  by  parents  and  teachers 
who  are  called  upon  to  select  for  young  men  their  advanced  courses 
of  study. 

In  respect  to  the  other  departments  of  Yale  College  the  Scien- 
tific School  has  a  two-fold  parallelism.  It  is  akin  to  the  academic 
or  classical  department  in  the  fact  that  it  provides  definite  pre- 
scribed courses  of  study,  continued  through  a  term  of  years, 
^dered  difficult  and  efficient  by  examinations  at  the  outset,  in  tlie 
nuddle  and  at  the  close,  and  intended  to  secure  to  the  student  such 
a  training  of  his  faculties  as  will  make  him  an  intelligent,  truEtr 
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worthy,  and  aseful  man.  Both  the  academic  and  scientific  coonee 
terminate  properly  in  the  Bachelor's  degree  conferred  by  the  Pres- 
ident and  Fellows  of  Tale  College,  the  one  being  a  baccalaureate 
of  "Arts  "  and  the  other  of  "  Philosophy."  The  scientific  course 
here  pursued  for  three  years  is  not  a  partial  course  or  a  modification 
of  the  classical  curriculum,  but  it  is  as  distinct  and  as  complete  iq 
itself  as  if  it  were  wholly  disconnected  with  the  academic  depart- 
ment. In  the  latter,  Greek,  Latin  and  mathematics  constitute  the 
chief  studies,  with  an  introduction  to  natural,  historical,  political 
and  moral  science ;  in  the  other,  the  various  departments  of  mathe- 
matical, physical  and  natural  science,  with  French  and  Gennao, 
constitute  the  chief  studies,  and  there  is  also  some  recognition  of 
historical  and  political  science.  The  scientific  courses  allow  a 
greater  degree  of  choice  than  the  academic,  or  rather  it  should  be 
said  that  after  a  year  of  preparatory  discipline,  the  scientific  stu- 
dents are  divided  into  several  distinct  sections  according  to  their 
preference  of  different  branches  of  study.  There  has  never  been 
and  there  is  no  reason  why  there  should  ever  be  any  rivalry,  jeal- 
ousy, or  controversy  between  these  two  departments.  Each  is  de- 
signed to  meet  the  wants  of  particular  classes  of  students.  The 
classical  courses  remain  as  vigorous  as  ever,  more  than  ever  attract, 
ive  we  may  say  for  the  culture  of  certain  minds  and  for  the  pre- 
paration of  students  to  pursue  certain  callings;  the  scientific 
courses  are  becoming  more  inviting  to  other  minds  as  a  means  of 
culture  and  as  a  preparation  for  other  walks  in  life.  Both  the  class- 
ical and  scientific  courses  being  controlled  by  one  Board  of  Trustees 
(though  the  immediate  officers  of  instruction  and  government  di^ 
fer),  all  the  means  of  instruction  afforded  by  libraries,  museums, 
reading-rooms,  astronomical  instruments,  and  the  like,  are  fineely 
open  to  both  sets  of  students.  Whatever  may  be  the  difficulties 
elsewhere,  in  New  Haven  the  old  education  and  the  new  are  friendly 
sisters  and  not  rivals.  The  professors  of  the  academic  an^  scien- 
tific departments  unitedly  constitute  the  "Faculty  of  Philosophy 
and  the  Arts." 

But  the  Scientific  School  has  also  its  analogies  with  the  profes- 
sional schools  of  law,  medicine  and  theology.  Like  them  it  offers 
to  graduates  of  the  academic  department,  to  graduates  of  other 
colleges,  and  to  non-graduates  who  have  independently  fitted  them- 
selves for  higher  scientific  research, — opportunities  to  pursue  spe- 
cial investigations,  for  a  longer  or  shorter  time,  either  with  refer- 
ence to  certain  occupations,  (as  those  of  the  Engineer,  the  Miner, 
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the  Chemist,  the  Explorer,  the  Astronomer^  the  College  Professor, 
tlie  Editor) ;  or  with  reference  to  a  second  scholastic  degree,  the 
Doctorate  of  Philosophy;  or  with  reference  simply  to  the  acquisi- 
tion of  knowledge  in  some  chosen  field  of  research.  While  the 
nomber  of  such  students  is  smaller  than  the  number  of  those  who 
are  pursuing  our  undergraduate  courses,  they  are  nearly  always 
scholars  who  add  credit  to  the  school  and  for  whom  we  are  desirous 
of  providing  in  the  freest  spirit  of  a  university,  the  utmost  oppor- 
tunities of  investigation  and  culture. 

We  have  still  a  few  words  to  say  in  reference  to  the  position 
which  we  desire  this  school  to  take  among  the  other  like  schools  of 
this  country.  To  most  of  our  students  we  cannot  yet  offer  the 
freedom  of  a  Glerman  university.  They  come  to  us  with  too  little 
Reparation,  with  too  indefinite  an  appreciation  of  their  wants,  in 
ihort  too  young  (though  our  youngest  limit  of  admission  is  sixteen 
yesrs),  to  be  allowed  to  select  entirely  their  own  courses  of  study. 
We  permit  them  to  choose,  after  one  year's  residence,  their  sec- 
tion of  the  school ;  yet  in  that  section  the  studies  are  not  optional 
hnt  are  prescribed.  On  the  other  hand  our  requirements  for  ad- 
niflsion  are  as  high  as  the  preparatory  schools  of  the  country  will 
•How  us  to  make  them,  and  we  rigidly  insist  that  every  candidate 
&r  admission  shall  fully  come  up  to  the  requirements.  We  con- 
edve  that  this  scientific  school,  to  be  most  serviceable  to  the  State 
Bnd  to  the  country,  should  maintain  a  high  grade  of  scholarship. 
We  cannot  expect  to  equal  the  special  schools  of  agriculture  in 
die  very  desirable  work  of  training  practical  farmers,  though  we 
hope  by  the  prosecution  of  the  science  of  agriculture,  and  by  the 
tnimng  of  scientific  professors  and  agriculturists  to  contribute 
to  the  progress  of  agriculture ;  and  we  cannot  expect  to  train  me- 
dttoios  for  manual  dexterity  as  well  as  they  can  be  trained  in  cer- 
tun  manufacturing  shops  or  perhaps  in  special  technical  schools ; 
hot  we  can  teach  or  at  least  aim  to  teach  the  principles  of  science, 
the  laws  of  its  application,  the  right  methods  of  research,  the  ex- 
act habits  of  computation,  analysb  and  observation,  and  a  fun- 
damental reverence  for  truth, — while  at  the  same  time  we  impart 
Bomething  of  that  literary  cu^iure  which  is  essential  to  a  liberal 
education.  In  a  word,  we  desire  to  furnish  a  training  of  the  mind 
equal  to  and  corresponding  with  that  which  is  hnparted  in  good 
daaucal  colleges,  but  the  basis  of  our  instructions  is  chiefly  to  be 
found  in  the  works  of  the  Creator  and  in  the  laws  by  which  the 
vniTerae  is  governed,  neither  the  practical  relations  of  Bueh  ^\>\xdL\&% 
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nor  the  value  of  linguistic,  historical  and  social  science  being  ovep- 
looked  or  neglected.  In  the  ftiture  as  in  the  past  opportuni- 
ties will  be  here  afforded  for  the  training  of  young  men  in  the 
modem  scientific  professions,  chemistry,  engineering,  etc.,  but  as 
the  schools  of  science  are  developed  in  all  the  States  of  the  Union, 
the  Sheffield  Scientific  School  will  seek  for  a  distinctive  character 
not  so  much  by  offering  peculiar  attractions  to  farmers  as  a  class, 
or  to  mechanics  as  a  class,  as  by  inviting  students  who  wish  to  be- 
come scholars  in  science,  well  trained  in  the  higher  departments  of 
investigation,  able  to  stand  unabashed  by  the  side  of  scholars  in 
letters ;  and  we  hope  that  the  large  collections  of  books  and  peri- 
odicals, of  collections  in  natural  history,  mineralogy  and  geology, 
the  chemical,  physical  and  astronomical  apparatus,  and  the  many 
men  connected  as  teachers  and  students  with  an  old  university, 
will  invite  to  the  scientific  department  of  Yale  College,  as  they  have 
long  attracted  to  the  academic  department,  a  goodly  number  of 
young  men  from  Connecticut  and  a  still  larger  number  from  other 
parts  of  the  land. 
We  trust  that  these  remarks  will  not  be  construed  by  any  who 
are  connected  with  other  schools  of  science,  as  invidious  or  pre- 
suming. It  must  be  obvious  to  them  as  it  is  to  us  that  the  true 
secret  of  success  in  the  present  eagerness  to  establish  technological 
schools  is  to  give  to  each  establishment  a  definite  and  if  possible  a 
distinctive  character.  The  funds  at  command,  the  requirements  of 
the  locality,  and  the  nearness  or  remoteness  of  kindred  institutions 
deserve  consideration  in  determining  what  position  to  assume,  what 
wants  to  supply.  There  is  danger  that  more  schools  will  be  estab- 
lished than  the  country  demands,  and  to  avoid  bringing  the  new 
education  into  disrepute  it  is  important  that  shallow  instructions 
should  be  avoided  and  that  each  institution  should  do  its  best  in 
its  own  pre-determined  sphere. 

Impobtancb  of  Incbsasbd  Ekdowmbmts. 

In  our  last  report  we  called  attention  to  the  great  desirability 
of  providing  an  increased  endowment  for  this  institution,  so  that 
the  annual  income  might  become  adequate  to  the  current  expenses. 
The  change  which  was  made  by  the  State  of  Connecticut  in  the 
investment  of  the  national  fund  for  promoting  instruction  in  agri- 
culture and  the  mechanics,  though  it  may  prove  in  the  end  an  ad- 
vantage, has  temporarily  lessened  our  resources. '  The  original  ixh 
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yestment  in  U.  S.  ten-forty  bonds  bearing  interest  in  gold  at  five 
per  cent,  was  changed  by  the  State  for  Connecticnt  Bonds  bear- 
ing SIX  per  cent,  interest  in  currency.  Our  income  has  conse- 
quently been  seriously  diminished.  As  a  consequence  of  this  the 
salaries  of  those  professors  who  give  their  whole  time  to  this  insti- 
tution will  be  cut  down  during  the  year  to  come  from  $2,300  to 
$2,000.  This  is  certainly  a  very  inadequate  recompense  for  their 
services,  if  the  latter  be  measured  by  the  proposals  which  are  con- 
stantly made  to  them  to  engage  in  other  occupations  or  to  connect 
themselves  with  kindred  institutions  in  other  parts  of  the  country. 
It  is  the  personal  interest  of  the  professors  in  this  particular  foun- 
dation which  has  kept  them  here,  and  the  belief  that  in  New  Haven 
a  vigorous  college  of  science  will  in  all  time  be  required.  We 
have,  however,  been  compelled  to  part  with  the  services  of  one  of 
our  associates  for  the  simple  reason  that  a  kindred  institution  in 
another  city  could  offer  him  a  suitable  salary  for  his  services,  which 
our  resources  did  not  permit  us  to  pay.  The  chair  of  Mining,  one 
of  the  most  important  in  the  school,  is  consequently  vacant,  and 
we  cannot  completely  realize  at  present  our  hopes  in  respect  to 
that  section  of  the  school. 

To  those  who  contemplate  aiding  the  efforts  which  we  are  making 
to  maintain  a  well  organized  school  or  college,  we  may  say  that 
funds  which  promote  the  teaching-force  of  the  institution  are  espe- 
cially welcome, — ^funds,  we  mean,  which  enable  us  to  provide  thor- 
ough and  varied  culture  to  the  young  men  entrusted  to  our  care. 
We  have  already  constituted  a  General  fund  of  the  Scientific 
School  which  we  should  gladly  see  enlarged.  The  gifts  of 
which  it  is  composed  are  stated  on  another  page.  This  fund  is 
given  unconditionally  to  promote  the  interests  of  the  institution  at 
the  discretion  of  the  authorities.  But  instances  occur  sometimes 
where  the  giver  desires  to  promote  some  particular  department 
of  study,  or  some  section  of  the  school.  We  should  be  glad 
likewise  to  receive  such  contributions  and  to  keep  them  distinct 
for  the  purpose  of  promoting  any  branch  of  study  in  which  the 
giver  is  interested.  For  example,  a  fimd  for  the  promotion  of  Civil 
sod  Mechanical  Engineering,  bearing  the  donor's  name,  and  di- 
rected toward  the  maintenance  of  a  professorship  and  scholar- 
ships, the  purchase  of  instruments,  models  and  books,  the  bestowal 
of  prizes,  etc.,  would  be  very  serviceable.  In  short,  gifts  of  any 
amount,  small  or  large,  can  be  so  directed  as  to  advance  particular 
objects,  and  also  increase  the  teaching-force  of  the  school. 
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Ths  Principal  Bbnefactioks  of  the  Ybar.* 

The  most  important  contribution  to  the  resoorceB  of  the  school 
made  within  the  year  is  a  gift  amounting  to  somewhat  more  than 
ten  thousand  dollars,  for  the  purchase  of  apparatus,  models,  dia- 
grams, etc.,  in  the  department  of  mechanics  and  phyBics.  The  nu- 
cleus of  this  fund  was  the  munificent  contribution  of  Five  thousand 
dollars  made  by  Mr.  Maurice  Dwight  Collier,  (a  graduate  of  Yale 
College  in  1866,)  in  the  name  of  his  deceased  brother,  Mr.  Tboicas 
Fassitt  Collieb,  recently  a  student  in  the  Sheffield  School. 
This  gift  is  directed  to  the  purchase  of  apparatus,  models  and 
books  in  mechanical  engineering,  the  branch  of  study  to  which 
the  late  Mr.  Collier  was  especially  devoted  while  a  student  in  New 
Haven.  When  the  donor  learned  that  this  money  could  be  ex- 
pended more  advantageously  in  Europe  than  in  this  country  he 
generously  added  to  his  gift  the  sum  of  $1,000,  to  enable  Professor 
Chester  S.  Lyman,  the  chief  instructor  of  his  brother,  to  go  abroad 
and  make  the  appropriate  selections. 

The  instructors  feel  that  a  more  beautiful  token  of  fraternal  affec- 
tion is  rarely  seen  than  in  the  memorial  thus  established  of  one 
who  was  beloved  and  honored  while  he  was  among  us,  and  whose 
early  death  we  deeply  mourn. 

A  brief  biographical  sketch,  and  the  resolutions  of  the  Faculty 
upon  the  receipt  of  this  gift,  may  fitly  be  recorded  here : — 

Thomas  Fassitt  Collier  was  the  son  of  George  Collier  and  was  bom  in  8t  Loiiis» 
January  13,  1848.  He  graduated  as  a  Bachelor  of  Arts  in  the  Washington  ITni- 
yersity  of  St.  Louis  in  1866,  and  in  September  following  he  entered  the  Sheffield 
Scientific  School,  where  he  remained  until  May,  1868,  haying  selected  Heduoiioal 
Engineering  as  his  special  pursuit  Hi-health  compelled  him  to  leaye  ns  at  the 
date  last  named,  and  to  undertake  for  the  benefit  of  his  health  a  joiimey  acrots 
the  continent  with  the  hope  of  going  on  to  China.  He  had  reached  the  neighbor- 
hood of  Salt  Lake  City  when  he  was  taken  sick  and  after  a  short  illness  he  died, 
July  14,  1868,  at  the  age  of  twenty  years. 

Regarding  a  career  so  early  terminated  there  is  little  to  say,  except  to  lament 
the  disappointment  of  such  fond  expectations  as  were  centered  upon  our  departed 
firiend.  He  was  a  young  man  of  excellent  mental  ability,  unsullied  oharacter,  and 
high  aspirations.  Of  oonmianding  appearance,  of  gentle  demeanor,  of  amiable 
disposition,  he  was  a  fayorite  with  all  his  comrades  and  he  won  the  affectionatd 
esteem  of  all  his  instructors.  He  showed  great  interest  in  the  adyancement  of 
the  higher  education,  and  haying  mherited  ample  means,  he  took  pleaBore  in  con- 
tributing to  the  endowment  of  his  Alma  Mater  in  St  Louis  and  in  planning  for 
the  future  benefit  of  the  institution  in  which  he  was  reoeiying  hia  proflMsloaal 
training. 

*  This  paragraph  was  modified  after  It  waa  v^sented  to  the  Boaid  of  Yidton  to 
^  to  (Delude  Bome  additional  gifto. 


The  following  resolntions  were  adopted  by  the  Gbvenimg  Board 
in  Teepect  to  the  Collier  Memorial : — 

RESOLUTIONS. 

Retobftd,  That  this  Board  preseiit  their  grateful  acknowledgments  to  Kr.  Mau- 
rice Dwight  Collier  for  his  generous  gift  of  Five  thousand  dollars  for  the  purchase 
of  apparatus  and  books  in  the  department  of  Mechanical  Engineering. 

Setoived,  That  in  accordance  with  the  expressed  wishes  of  the  Donor  this  gift 
be  accepted  and  regarded  as  a  memorial  of  his  deceased  brother,  Mr.  Thomas  Fas- 
ntt  Collier,  of  St.  Louis,  who  was  for  nearly  two  jears  prior  to  his  death  a  stu- 
dent in  Mechanical  Engineering  in  this  institution. 

Beaolved^  That  all  purchases  made  with  this  benefaction  be  marked  with  a  dis- 
tinctiTe  label  indicative  of  its  memorial  character. 

In  accordance  with  the  proposals  of  Mr.  Collier,  Professor  Ly- 
man sailed  for  Europe,  April  14,  1869,  in  company  with  Prof.  H. 
A.  Newton,  of  the  academical  department. 

Just  previous  to  his  departure  an  informal  meeting  of  some  of 
the  fnends  of  the  school  was  held  in  the  library-room  to  listen  to 
t  statement  of  his  proposed  tour,  and  to  learn  what  sort  of  pur^ 
chases  he  desired  to  make.  Shortly  after  this  interview,  several 
gentlemen  in  New  Haven  expressed  their  readiness  to  contribute 
&n  additional  sum  for  the  purchase  of  apparatus.  Mr.  Joseph  E. 
Sheffield  handed  to  Mr.  Lyman,  a  letter  authorizing  him  to  expend 
ten  thousand  francs  in  Paris  ($2,700).  Mr.  Henry  Famam  added  a 
Aeck  for  $1,000,  and  four  other  gentlemen,  Messrs.  Eli  W,  and 
John  A.  Blake,  Professor  E.  E.  Salisbury,  and  Messrs.  Alfred 
Walker  &  Co.,  unitedly  contributed  the  sum  of  $375.  These  gifts, 
M  generous  as  they  were  spontaneous,  will  enrich  the  school  with 
what  it  has  always  stood  in  need  of,  a  good  collection  of  apparatus 
And  models  in  physics  and  mechanics. 

Within  the  year  we  have  also  received  as  a  contribution  to  our 
General  Fund  the  sum  of  One  thousand  dollars  which  was  gen* 
erously  given  by  His  Excellency  Gov.  James  E,  English. 

Several  generous  gifts  for  special  objects  have  also  been  received 
Knee  the  last  report.  A  gentleman  who  was  apprehensive  that  our 
limited  resources  might  oblige  us  to  omit  the  collation  which  has 
commonly  followed  the  exercises  of  the  graduating  class,  handed 
V  a  check  to  defray  the  cost  of  the  anniversary  entertainment. 
From  one  of  the  clubs  maintained  by  the  students  (the  Sigma  Delta 
Chi),  we  received  a  gift  of  fifty  dollars  to  be  expended  in  two 
prises;  from  a  friend  of  the  school  who  does  not  w\fiYi\v\&  taxqi^\a 
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be  mentioned,  we  received  a  gift  of  sixty  dollars  to  be  also  deroted 
to  prizes ;  and  from  another  friend  who  has  done  us  many  other 
good  services,  we  received  a  gift  of  one  hundred  dollars  likewise 
for  prizes,  with  the  intimation  that  the  gift  wonld  be  annual;  and 
finally  from  Mr.  Charles  Z.  Brown  of  Poughkeepsie,  N.  Y.,  we  re- 
ceived a  gift  of  twenty-five  dollars  to  be  bestowed  as  a  prize  upon 
the  best  scholar  in  the  select  course. 

The  gifts  made  to  the  various  cabinets  will  be  referred  to  under 
their  appropriate  heads. 

Courses  op  Study. 

The  courses  of  study  remain  very  much  as  they  have  been  dur- 
ing the  last  three  years.  It  deserves  to  be  mentioned  however  that 
the  instruction  of  the  Freshman  class  in  chemistry  was  modified 
with  very  satisfactory  results  in  the  winter  of  1867-8.  Every 
member  of  the  class,  in  addition  to  his  attendance  upon  the  recita- 
tions, is  now  permitted  and  required  to  attend  upon  practical  ex- 
ercises in  the  Chemical  Laboratory,  under  the  direction  of  tbe 
professors  of  chemistry  and  agriculture.  He  thus  becomes  familitf 
with  materials  and  processes  of  which  he  reads,  and  he  practice* 
his  eye  and  hand  in  the  elements  of  chemical  analysis.  This  meth- 
od of  instruction  has  been  very  satisfactory  both  to  teachers  and 
pupils. 

A  large  room  in  the  basement,  furnished  with  tools,  benches, 
engine  lathe,  and  other  appliances  for  working  in  wood  and  metal, 
affords  facilities  to  special  students  for  practice  in  mechanical  con- 
struction. One  of  the  students  (a  member  of  the  Freshman  class)) 
has  lately  completed  an  excellent  refracting  telescope  of  two  and 
a  half  inches  aperture,  object-glass,  eye-pieces  and  brass  moanting 
included.  This  collection  of  tools,  etc.,  belongs  to  one  of  the  pro* 
fessors ;  the  institution  having  heretofore  had  no  ftmds  that  could 
be  appropriated  to  the  very  desirable  object  of  providing  more 
ample  facilities  for  mechanical  practice. 

We  have  already  said  that  by  lack  of  funds  for  the  maintenance 
of  his  professorship,  the  college  has  lost  the  services  of  Gen.  A,  P- 
Rockwell,  who  had  been  appointed  a  Professor  of  Mining.  At  ibfi 
time  of  his  coming  here,  we  were  not  without  hopes  that  our  meaD* 
would  be  so  enlarged  that  we  could  retain  his  aid,  and  we  are  y^^ 
hopeful  that  the  department  of  Mining  will  not  fall  behind  tt>^ 
other  departments  of  the  school ;  but  for  the  time  being  we  cann^ 
wonder  that  our  associate  has  accepted  an  endowed  profeaBorshij 
in  another  institution. 
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me  it  is  proposed  to  make  the  course  in  mining  snpple- 
:o  that  in  civil  engineering  or  that  in  chemistry,  and  it  is 
3  that  the  Corporation  will  be  requested  to  make  the  de- 
iiining  Engineer,  like  that  of  Civil  Engineer,  depend  upon 
pletion  of  a  four  years  course. 

e  appointment  of  the  United  States  Government,  Brig. 
S.  Roberts,  U.  S.  A.,  has  been  detailed  in  accordance  with 
f  Congress  to  give  instruction  in  military  science  to  the 

of  this  department,  and  he  entered  upon  the  duties  of  this 
nent  in  September  last,  at  the  beginning  of  the  present 
c  year, 

roveming  Board  are  very  seriously  considering  the  exten- 
a  period  of  four  years,  instread  of  three,  of  all  courses 
ad  to  the  Bachelor's  degree.  By  such  a  modification  a 
nplete  education  would  be  given  to  our  students ;  the  sci- 
)ur8e  would  seem  and  would  be  more  nearly  parallel  to  the 

course ;  and  we  should  feel  that  the  graduates  of  this  de- 
t  went  forth  better  fitted  for  their  special  callings  as  well 
r  disciplined  in  their  intellectual  powers.  It  is  only  the 
imds  which  prevents  the  immediate  realization  of  this  pro- 

PUBLIC  LSCTUBBS. 

)urth  course  of  annual  public  evening  lectures  was  given 
he  winter  of  1868-0,  according  to  the  annexed  programme, 
ndance  has  continued  good  and  an  additional  interest  has 
akened  in  the  lectures  by  the  voluntary  publication  of  re- 
them  in  the  three  daily  newspapers  of  New  Haven.  A 
ig  incident  occurred  in  connection  with  the  sale  of  tickets 
3ginning  of  the  lectures.  In  one  manufiEU^turing  establish- 
»ne,  (that  of  Messrs.  J.  B.  Sargent  &  Co.),  forty-six  tickets 
iposed  of, — a  good  indication  of  the  intelligence  of  the 
re  employed.  Nearly  as  many  tickets  were  disposed  of 
eding  year  in  the  same  establishment. 

PROGRAMME. 

lay,    Feb.  8.  Coal  as  a  raw  material Prof.  Brewer.  * 

iday,    '*  11.  Our  National  Domaio,  and  how  we  got  it,      "    Oilman. 

lay,       "15.  Seeds,  their  vitality  and  distribution,....      "    Eaton. 

sday,    "18.  Time,  and  Time  Keepers, "    Lyman. 

lay,       "22.  Principles  of  Perspective, "    BaiL 

Bday,    "25.  Volcanoes  and  Earthquakes,  ..........     ^   ILwfiou 
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Vn.  Monday,  Mar.  1.  Oystera,  and  Oyster  Gultore, FrOL  YenflL 

Vm.  Thursday,    **    4.  Metallurgy  of  SUver, "    Brush. 

IX.  Monday,      "    8.  Principles  of  Framing **    Wella. 

X  Thursday,    *Mi.  Lobsters,  their  Structure  and  Habits,...      "    Smith. 

XL  Monday,      "  16.  Sulphur, "    Brewer. 

Xn.  Thursday,    "18.  Sulphurous  Acid  and  its  Uses, '*   Johnson. 

The  students  of  this  department  have  also  been  favored  with 
several  "  Sunday  Evening  Lectures,"  the  attendance  upon  which, 
though  entirely  voluntary,  has  been  so  constant  as  to  show  an  ap- 
preciation on  the  part  of  the  young  men  of  the  attempt  thus  made 
to  instruct  them. 

President  Woolsey  opened  the  course  at  the  beginning  of  the 
academic  year,  and  he  was  followed  by  Professor  O.  K.  Daggett, 
(the  College  Pastor),  Dr.  Charles  L.  Ives,  and  several  other  gentle- 
men. The  thanks  of  the  school  are  particularly  due  to  Rev.  E.  F. 
Burr,  D.D.,  of  Lyme,  author  of  "  Ecce  Coelum,  or  Parish  Astron- 
omy," for  a  course  of  ten  lectures  delivered  on  Saturday  and  Sunr  * 
day  evenings.  To  this  last  mentioned  series  of  lectures  the  public 
were  admitted. 

At  the  meeting  of  the  Connecticut  Board  of  Agriculture  held  at 
Bridgeport,  Jan.  12, 13  and  14,  1869,  Professor  Johnson  gave  two 
lectures  on  "  The  nutritive  value  of  grasses  and  green  fodder,  as 
indicated  by  chemical  analysis  and  feeding  trials ;"  and  Professor 
Brewer  gave  a  lecture  on  "  Feeding  Stock,  Green  and  Dry  Fodder." 

Professors  Brewer  and  Oilman  have  also  given  frequent  lectures 
before  the  Teachers'  Listitutes  assembled  in  different  towns  under 
the  direction  of  the  Secretary  of  the  State  Board  of  Education. 

The  use  of  the  main  lecture-room  was  granted  to  Rev.  B.  G. 
Northrop,  Secretary  of  the  State  Board  of  Education,  for  the  pur 
pose  of  holding  a  series  of  Teachers  Listitutes ;  and  also  to  Dr. 
Lemercier,  of  Paris,  for  the  purpose  of  exhibiting  and  explaining 
the  elastic  models  in  human  and  comparative  anatomy,  etc.,  man- 
ufactured by  M.  Auzoux. 

The  Connecticut  Academy  has  held  its  monthly  meetings  in  the 
library  room,  and  the  American  Oriental  Society  held  there  its 
semi-annual  meeting  in  October. 

Tims  fob  thb  Citt. 

Through  connections  effected  by  Mr.  J.  M.  Fairchild,  superin- 
tendent of  the  City  Fire  Alarm  Telegraph,  the  striking  of  the 
tower  clock  of  the  School  is  repeated  simultaneously  on  three 
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bells,  one  in  the  City  Hall,  one  at  his  office,  and  one  at  Brown's 
jewehy  store.  The  striking  of  nine  at  night  on  the  bell  of  the 
Citj  Hall,  and  the  one  stroke  at  noon,  are  thus  made  to  mark  very 
ckwely  trae  New  Haven  mean  time, — ^the  error  of  the  clock  (first 
stroke  of  the  bell)  never  being  allowed  to  exceed  ten  seconds,  nn- 
less  yery  rarely  from  stoppage  by  ice  on  the  hands.  Mr.  Fairchild 
proposes  to  transmit  correct  time,  in  the  same  way,  to  factories 
and  other  establishments  in  the  city. 

ADDITIONS  TO  THE  SCIBNTIFIO  OOLLBOTIONS. 

The  Collections  in  Mineralogy,  Geology  and  ZoSlogy,  belonging 
to  Yale  College,  are  to  be  transferred  to  the  "Peabody  Museum  of 
Natftral  History,"  when  that  building  shall  be  erected.  Mean- 
while the  professors  in  those  departments,  as  will  be  seen  by  the 
foUowing  statements,  are  busily  engaged  in  adding  to  the  col- 
lections, and  in  cataloguing  and  arranging  the  specimens.  A 
part  of  the  minerals,  fossils,  corals,  shells,  etc.,  are  arranged  for 
public  view  in  the  "  Cabinet  of  Yale  College,"  on  the  college 
square;  part  of  the  collections  in  zoology  and  geology  are  in  the 
laboratory  in  the  basement  of  what  was  formerly  known  as  the 
Trumbull  Gallery ;  the  collection  of  fossil  foot-prints  is  mostly  in 
the  State  House ;  and  other  portions  are  temporarily  stored  away 
iu  places  inaccessible  to  the  public ;  the  metallurgical  museum  and 
I^£  Brushes  private  cabinet  remain  in  Sheffield  Hall ;  rooms  have 
^  been  set  apart  in  the  Street  Art  Building  for  archsBological 
^d  ethnological  collections. 

The  following  account  of  the  growth  of  these  collections  during 
Uie  past  year  belongs  to  the  University  as  a  whole ;  but  it  is  given 
^re  in  order  to  illustrate  fully  the  opportunities  for  the  study  of 
i^^atural  Science,  which  are  provided  in  New  Haven ;  and  also  to 
^^cognize  the  generous  assistance  of  many  collaborators  in  different 
Parts  of  the  country. 

1.  ZooLOGiCAt.  Department. 

Pbof.  a.  E.  Yebrill,  Cubatob. 

During  the  past  year  the  increase  in  the  Zo5logical  collection 
<U8  been  much  less  than  in  the  three  preceding  years.  This  has 
V)een  due  mainly  to  the  fact  that  the  funds  at  the  disposal  of  the 
Curator,  ($150  from  the  College  and  $450  from  the  Peabody  Fund), 
hxfe  not  been  sufficient  even  to  pay  the  general  expeu^^  Vxicxxst^ 
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in  caring  for  the  collections  already  on  hand,  thos  preventing  any 
efforts  to  extend  the  collections,  which  would  involve  additional 
expense. 

A  great  amount  of  scientific  work  has,  however,  been  expended 
on  the  collection,  by  cataloguing  and  classifying  those  portions 
that  most  needed  such  attention,  in  writing  monographs  of  special 
groups,  and  in  describing  numerous  new  species  and  genera, — ^thus 
rendering  the  duplicates  available  for  exchange.  In  this  way  Mr. 
S.  L  Smith  has  put  the  Crustacea  into  excellent  order  and  has  mon- 
ographed a  part  of  the  Decapods.  Prof  Verrill  has  monographed 
the  polyps  and  corals  of  the  west  coast  of  America,  and  described 
numerous  new  forms,  in  the  Transactions  of  the  Coimecticnt 
Academy  and  the  Proceedings  of  the  Boston  Society  of  Natural 
History. 

Among  the  most  important  collections  received  during  the  year 
is  an  extensive  and  very  complete  series  of  the  Marine  Animids  of 
the  Bay  of  Fund y,  collected  by  the  Curator  and  Mr.  S.  L  Smith,  * 
aided  by  Messrs.  H.  E.  Webster  and  Geo.  A.  Jackson,  of  the  Sci- 
entific School,  during  the  summer  vacation.  This  is  probably  the 
largest  single  collection  that  has  been  made  on  our  northern  coast, 
and  includes  many  new  and  interesting  forms. 

Dr.  J.  C.  Winslow  has  sent  a  large  and  valuable  lot  of  XJnion- 
idffl  from  Illinois,  and  has  made  an  extensive  collection  of  Insects. 
Mr.  R.  E.  C.  Stearns  has  contributed  valuable  collections  of  Crus- 
tacea, Echinoderms,  and  corals  from  the  Pacific,  including  several 
new  species.  Dr.  Albert  KOlliker  has  sent  a  fine  series  of  mounted 
spicula  of  Gorgonidae,  etc.,  prepared  from  original  specimens  in 
various  European  museums,  which  are  of  great  value  in  determin- 
ing the  species  and  genera  in  this  difficult  order.  Capt.  James 
Pedersen  has  contributed  another  large  and  very  fine  collection  of 
shells,  etc.,  from  the  Gulf  of  California.  Prof.  J.  D.  Dana  has  pre- 
sented a  large  number  of  corals,  mostly  type  specimens  used  by 
him  in  the  preparation  of  his  work  on  Zoophytes. 

Among  the  other  more  important  collections  are  a  valuable 
series  of  typical  Hymenoptera  from  Edward  Norton,  Esq. ;  a  collec- 
tion of  reptiles,  etc.,  from  Florida,  given  by  Mr.  Wm.  E.  Foster; 
and  a  large  and  valuable  collection  of  shells  and  other  marine  ani- 
mals from  West  Florida,  collected  and  presented  by  CoL  E.  Jewett, 
who  is  at  present  engaged  in  making  another  collection  in  the 
same  region ;  an  excellent  collection  of  fishes,  shells,  and  other 
marine  animals  of  Florida,  from  Wnou  T.  Coons,  Esq. ;  a  large  and 
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fine  skin  of  the  white  bear,  obtained  by  Dr.  HalPs  arctic  expedi- 
tion, and  presented  by  Hon.  C.  M.  IngersoU ;  and  a  valuable  collec- 
tion of  shells,  etc.,  presented  by  Mrs.  E.  H.  Bishop. 

LIST  OF  DONATIONS. 

iVo/.  D.  C.  Eaton. — ^Insects,  New  Haven,  35  spedea ;  Yertebrata,  2  species,        87 
&y  of  Fundv  Expeditum  (A.  E.  VerriU,  S.  I.  Smith,  Geo.  A.  Jaduon,  K 
E.  Webster). — Fishes,  Insects,  Crustacea,  Worms,  Mollusca,  Radiata, 

Sponm,  from  Eastport,  Me.,  and  Bay  of  Fnndy,  600  species, 25,500 

Dr.  J.  C.  Winslow,  Danville,  IlL — Fresh- water  shells  (Unionidae), 650 

Prof.  Q.  J.  Brush. — Insects,  New  Haven,  3  species ;  spicula  ot  Hyalonema,  4 

?rcf.B.  A.  Newton. — Insects,  New  Haven.  6  species, 7 

W.  R.  Bdknap  (S.  S.  S.). — ^Insects,  New  Haven,  4  species;  Insects,  Ken- 
tacky,  3  species, 13 

Bairy  Biehards,  Hillsboro,  HL — Insects,  lUinois,  1  species, 5 

Mrs.  L  H.  Smithj  Norway,  Me. — Insects,  Maine,  9  species, 9 

T.  8.  Gold,  West  Cornwall. — Currant- worms,  1  species, 50 

£  T.  Ndson  {^  S.  S.). — Insects,  New  Haven,  34  species;  Bat,  1  species,  .  C8 
Prof.  S.  W.  Johnson,— Lepidoptert^  2  species;  Embryo  mice,  New  Haven,  9 

Mn.M.  A.  Edwards,  New  Haven, — Samia  Cecropia, 1 

J  T.  WhUmore4 — Insects,  New  Haven, 11 

Prof  0.  C,  Marsh — ^Insects,  2  species;  Head  of  Turtle;  living  Ambly- 

Btoma  mavortium,  Lake  Como,  7  specimens;  bat;  bones  of  bear, 13 

hof  0.  C.  Marsh  and  A.  E.  rerritt.-^keleton  of  Horse ;  Fishes,  Mol- 

haca,  Sponges,  etc.,  Long  Island  Sound,  10  species, 65 

Prof.  L.  R.  Packard. — ^Insect  and  Crustacea,  New  Haven, 2 

J*a».  BWfc/ord,  Wallingford.— Bats,  2  species, 2 

Miss  ff.  L,  VerriU, — Insects,  New  Haven,  12  species, 16 

C.  W.  Chapman. — ^Insect  and  Shrew,  New  Haven;  Echinus,  California;  3 

species, 3 

J.  0.  Sersey  (S.  S.  S  ). — ^Insects  and  marine  Invenebrata,  New  Haven,  51 

species, 126 

■6.  W,  Johnson  (S.  S  S). — Insects,  Georgia,  Rhode  Island,  Connecticut,  21 
species;  marine  Invertebrata,  New  Haven,  Block  Island,  Rhode  Island, 

40  species;  Reptiles,  G^rgia,  3  species, 108 

6.  H.  Perkins  (S.  S.  S.). — ^Insects,  Illinois,  13  species;  Reptiles  and  Crus- 
tacea, Illinois,  8  species ;  Unionidse,  Illinois,  20  species;  Mollusca,  New 
Haven,  3  species;  Crustacea,  S.  Carolina,  New  Haven,  Massachusetts,  5 

spedes;  Worms,  etc.,  New  Haven  and  Staten  Island,  4  species, 672 

-Drof.  W.  D,  Whitney. — Bones  and  skeletons  of  Birds,  10  species;  Heron, 

fresh;  Bird'fltskins,  European  and  American,  41  species, 60 

JAefU.  Chas,  P.  MiUer,  TJ.  Q.  A.— Living  Alligator, 1 

<7.  £r.i?iwii«Bc(S.8.S.).--Insects,  New  York, 2 

Wrtk  R.  White  {^  S.  S.). — Miscellaneous,  New  Haven,  25  species, 40 

Z.  S.  ifVrry,  (S.  S.  S.  1868).— Skin  of  Lynx,  Highlands,  N.  Y 1 

Jk.  Imcius  A.  ThomaSy  New  Haven- — Myriapod,- 1 

J  J.  iSWuner  rS.  S.  S.).— Samia  Cecropia, 1 

Prof.  A.  Van  Aame.— Book-worms  from  Library,  1  species,  40  specimens ; 

Cnistaoea,  New  Haven.  Ispecies, 52 

iV(/.  A.  E.  VerriU. — Insects,  New  Haven,  16  species ;  marine  Invertebrata, 
New  Haven,  53  species ;  Bird  skeletons,  2  species ;  Insects,  Wisconsin, 

10  species;  Shells,  West  Indies,  6  species;  Bats,  New  Haven, 371 

8. 1  Smith  (S.  8  S.  1867)^— Insects,  New  Haven,  18  species, 24 

Prtf.B.  iSfKimaw.— Shell,  Nicaragua, 1 

Sdward  Norton  (Y,0. 1844). — ^Farmington, — Shells,  New  Orleans,  2  species; 

European  (Hub,  16  species;  typical  Hymenoptera,  126  species, 877 

Ikpariment  of  AarieuUuire. — Eggs  of  Silk-worm,  Asia  Minor, 200 

V.  r.  JBocMmtf  (a  8. 18d8).^Mi8oeUaneous^  New  Haven,  4^  apod^^ Vi^ 
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Paui  Roeaskr^  New  HaTon. — Large  Pearl  from  OjBter, 1 

TT.  0.  Aiwater  (S.  S.  S.).— Sphinx,  New  Haven, 1 

J.  O.  Homblower(S.  8.  S.).— ^amia  Oecropia^  New  Hayen, S 

D,  H.  WeOs  (S.  S.  a  1867).— Lepidoptera,  New  Haven, S 

Prof.  W.  H.  Brewer. — Eades  imperialis,  Cambridge,  Mass., 1 

Oeo.  A,  Jackson  (S.  S.  S.  1868).— Marine  Invertebrata,  New  Haven,  22 

species, 60 

Wm.  E.  Foster  (T.  C.  I860).— Mammals,  Reptiles,  Fishes,  21  species; 
Insects,  24  species;  Crustacea,  6  species;  Mollusca,  etc.,  11  species;  all 

from  Florida, 118 

Prof.  J.  M.  Hoppin. — Bones  of  Moose,  Maine,. 1 

Prof.  F.  H.  Bradiey  (Y.  C.  1863).— Shells,  East  Indies, 2 

A.  DaggeUj  Jr.j  New  Haven. — Shells,  9  species;    Foran^nifera,  2  species; 

Insects,  3  species. 22 

J.  Bradley^  New  Haven. — Ophiura,  Long  Island, 1 

Prof  W.  W.  DanidSy  Madison,  Wis. — Insects  from  Wisconsin,  2  species,..  2 

Rev.  John  Dickinson^  Westville. — Eugorgia  Mexicana,  Acapulco, 3 

O.  F  JiaWiew,  St.  John,  N.  B.— Land  Shells  from  Cuba,  10  species W 

Prof  J.  JD.  Dana. — Corals,  mostly  orig^inal  typical  specimens,  205  species,.  210 

J.  T.  Metcalf. — Shells,  Nantucket,  1  species, 12 

Capt.  James  Pedersen. — Mollusca,  200  species ;  Crustacea,  5  species ;  Echin- 
oderms,  10  species;  Corals,  5  species;  Miscellaneous,  5  species;  all  from 

Gulf  of  California, 22U 

WiBiafn  T.  Coons. — Fishes  and  Reptiles,  32  species;  Insects,  18  Bi>ecies; 
Crustacea,  36  species;  Worms,  7  species;  Mollusca,  70 species;  Radiata, 

16  species;  all  from  West  Coast  of  Florida, 611 

Mrs.  E.  H.  Bishop^  New  Haven. — Fishes,  SheUs,  Echlnoderms,  Corals,  Cnis- 

tacea,  Sponges,  326  species, 8616 

Eon,  Colin  M,  IngersoU^  New  Haven. — Skin  of  white  bear, . 1 

John  G.  i/<?ir«.— Skeleton  of  mink,  Homerstown,  N.  J., 1 

OBTAINED  BY  PURCHASE. 

Prof  K  A,  Wardj  Rochester,  N.  Y. — Mounted  skeletons  of  Mammals  and 

Reptiles,  7  species;  Bones  of  the  logs  of  domestic  animals,  6  species, 1^ 

Charles  G.  Brewster ^  Boston.— Mounted  skeletons  and  skulls,  6  species,....     6 

BEOEIVED  IN  EXCHANGE. 

CoL  Ezekiel  JeweU,  Utica,  N.  Y. — Reptiles  and  Fishes,  27  species ;  Insects, 
5  species;  Crustacea  and  Worms,  23  species;  Echlnoderms  and  Pol7i>s, 
13  species;  Mollusca,  167  species;  all  from  Florida, 7216 

Museum  of  Comparative  Zoology. — Corals,  38  species;  Land  and  Fresh- 
water shells,  Brazil,  60  species, 145 

Robert  E.  C.  Steams. — Echlnoderms,  California,  Japan,  Aleutian  Islands, 
etc.,  12  species;  Corals,  Califomia,  2  species;  Crustacea,  California, 
16  species;  Bryozoa,  4  species, 198 

Rev.  d  M.  Jones^  W.  Madison. — Birds  eggs,  Virginia,  3  species, 6 

Jhrof  James  Orton. — Fishes,  Insects,  Crustacea,  and  Bdiinoderms,  South 
America,  27  species, .        33 

Dr,  Albert  KoUiker^  Wurzburg,  Bavaria. — Microscopic  preparations  of  spio- 
ula  of  Alcjonaria,  deposited  by  A.  E.  YerriU,  83  spedes, 86 

O.  H.  Perkins^  (S.  S.  S.).— Radiata,  4  species;  Crustacea,  3  species;  Mol- 
lusca, 2  species, -  —        33 

Peabody  Academy  of  Science^  Salem,  Mass. — Shells,  San  Salvador,  1  speoieB,         3 

COLLECTIONS  SENT  AW  AT   IN  BZCHANQE. 

University  Zoological  Museum^  Copenhagen.— Polyps  and  Echinodenns, 
149species;  Mollusca,  1  species, 841 

J,  Pedersen.-^Ko\hiac&  from  West  Ooast  of  America,  116  spedes.........      146 
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[oOftar,  Wiinburg,  Bayaria. — Alcyonaria,  4  8peoie0, 4 

WTUte,  Iowa  City,  Iowa. — ^Badiata  and  Mollusoa,  4  species,...        39 
Urn,  Fannington,  Conn. — Mollusca,    10  species;    Insects,  2 

48 

lekard^  Jr^  Salem,  Mass. — ^Insects  from  New  Haven,  4  species,        19 

w  (S.  S.  8.).— Mollusca,  42  species, 191 

ademyof  Science,  Salem,  Mass. — MoUusca,  21  spedes;  Cnis- 
spedes :  Wonns,  1  species :  Marine  Inyertebrates  living,   20 

219 

*«tt,  Utica,  N.  Y.— MoUusca,  198  spedes;   Echinoderms,  28 

361 

lem,  Mass. — Radiata,  4  spedes, 81 

(y  Natural  History. — Radiata,  10  spedes ;  Crustacea,  16  spedes,        60 
/  Wisconainj  Madison,  Wis. — Radiata,  21  spedes;  Crustacea, 

Mollusca,  1  spedes;  Sponges,  1  species,. 35 

$r,  Union  College,  Schenectady,  N.  T. — Crustacea,  13  spedes; 

spedes;  Radiata,  26  spedes ;  Mollusca,  6  spedes, 110 

*Wf  Danville,  HI. — Mollusca,  100  spedes;  Radiata,  28  spedes; 

,9  spedes;  Sponges,  2  spedes, 268 

wn. — Alcyonarian  Corals,  63  spedes, 79 

eyfar  Packer  Institute^  Brookljn,  N.  Y.— Shells,  60  spedes,..        80 

Hety  Natwrai  History ^  Portland,  Me. — Crustacea,  30  spedes ; 

60  spedes;  Radiata,  20  spedes, 208 

2.    Geological  Department. 

Pbof.  0.  C.  Marsh,  Cubator. 

ological  museum  of  Yale  College  has  received  some  very 
additions  within  the  past  year,  more  especially  through 
and  purchases.  The  work  of  cataloguing  and  re-arrang- 
krious  collections  has  also  been  successfully  continued  by 
TVilliams,  assistant  in  this  department,  and  by  Messrs. 
son  and  G.  H.  Perkins,  special  students. 
St  interesting  and  valuable  gift  is  a  slab  of  fossil  foot, 
m  the  Connecticut  valley,  which  the  Class  of  1868,  in 
o  an  appeal  from  Prof  Marsh,  presented  to  the  Cabinet 
p-aduation  as  a  parting  memorial  This  specimen  was 
p  Turner's  Falls,  Mass.,  about  two  years  since,  by  T.  M. 
1,  Esq.,  of  Gill,  Mass.,  and  is  undoubtedly  the  finest  slab 
nts  ever  discovered.  It  is  about  80  by  20  feet  in  size,  and 
^impressed  upon  it  a  continuous  series  of  21  tracks  of  the 
Ttozoum^  each  track  being  upwards  of  15  inches  in  length, 
also  on  the  same  surface  quite  a  number  of  other  kinds 
nts,  many  of  them  the  so-called  "bird-tracks,"  with  some 
f  made  by  crustaceans  and  insects,  and  over  all  the  rain- 
essions  of  a  slight  shower.  This  fine  specimen,  which 
d  by  the  owner  at  $1,000,  will  add  greatly  to  the  interest 
mological  collection,  for  which  a  special  suite  of  rooms 
rovided  in  the  new  Peabody  Museum. 


24  SHBFFIBLD  SCIENTIFIC  SCHOOL, 

This  liberality  of  the  Senior  Class  of  Yale  College  was  ii 
mediately  followed  by  the  members  of  the  graduating  class  of  tJ 
Sheffield  Scientific  School,  who  presented  to  the  Cabinet  anoth 
unique  slab  of  fossil  footprints  from  the  same  region.  This  spe< 
men  was  recently  found  by  Roswell  Field,  Esq.,  on  his  ferm  in  Gi 
Mass.,  and  was  secured  by  the  class  at  an  expense  of  $200.  It 
about  12  by  2^  feet  in  size,  and  has  on  its  smooth  surface  a  row 
five  large  tracks  of  Brontozoum^  by  far  the  most  perfect  series  y 
discovered.  By  these  farewell  acts  of  generosity  on  the  part 
the  graduating  classes,  not  only  have  very  valuable  acquisitio] 
been  secured  for  the  museum  of  geology,  but  a  movement  of  gre 
importance  to  the  college  has  been  inaugurated,  which  futu 
classes  will  doubtless  esteem  it  a  privilege  to  continue. 

Noteworthy  additions  to  the  geological  cabinet  have*  also  be< 
received  during  the  past  year  from  the  marl  deposits  of  New  Jc 
sey.  Most  of  these  specimens  were  discovered  while  ezcavatii 
for  the  "  marl,"  or  greensand,  which,  on  account  of  its  fertilizii 
properties,  has  long  proved  of  great  value  to  agriculturists. 

The  most  important  of  these  acquisitions  is  a  large  and  interes 
ing  collection  of  cretaceous  fossils  from  the  middle  marl  bed,  i 
cently  presented  to  the  College  cabinet  by  John  G.  Meirs,  Esc 
in  behalf  of  the  Cream  Ridge  Marl  Company  of  Homerstow 
N.  J.  This  collection  consists  of  about  500  specimens,  includiii 
many  rare  vertebrate  remains,  some  of  which  are  undescribed  ai 
of  peculiar  interest.  Several  collections  of  fossils  from  tl 
same  region  have  also  been  presented  to  the  museum,  the  mo 
important  of  which  are  a  fiine  suite  of  specimens  lately  received  fro: 
the  West  Jersey  Marl  Co.,  through  the  Superintendent,  I.  C.  Voo 
hies,  Esq. ;  and  a  valuable  series  from  Birmingham,  N.  J.,  sent  I 
J.  C.  Gaskill,  Esq.,  Superintendent  of  the  Pemberton  Marl  Co. 

From  the  upper  marl  bed,  or  tertiary  greensand,  of  New  Jerse; 
an  interesting  collection  of  vertebrate  fossils  has  recently  bee 
received  from  O.  B.  Kinne,  Esq.,  which  forms  an  important  add 
tion  to  his  gift  of  the  previous  year.  Wm.  E.  Barrett,  Esq.,  tl 
present  Superintendent  of  the  Squankum  Marl  Company,  has  ah 
presented  to  the  museum  a  fine  suite  of  fossils  from  the  same  Iocs 
ity.  A  valuable  donation  of  specimens  from  Farmingdale,  N.  J 
has  just  been  received  from  the  Squankum  and  Freehold  Ma 
Company,  through  the  Superintendent,  Major  A.  J.  Smith. 

The  Smithsonian  Institution  has  also  presented  to  the  Coll^ 
Cabinet  an  interesting  suite  of  fossil  plants  from  Australia,  cc 
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leeted  byProf  J.  D.  Dana;  and  a  valuable  gift  of  fossil  fishes 
from  the  English  Coal  Measures  has  recently  been  received  from 
T.  P.  Barkas,  Esq.,  of  Newcastle  on  Tyne. 

DONATIONS  REOBIVED  DURING  THB  PAST  YEAB. 

Prof.  James  OrUm,  Rochester,  N.  Y—FosBil  ehells  flrom  Peru, 13 

Charles  D.  liarahaUf  Esq,^  Buffalo,  N.  T.— Deyonian  fossilB  from  Western 

New  York, jc 10 

£  U.  Can/SeU,  Eaq.,  Colorado.— Fossil  wood  frx>m  near  Pike's  Peak,  and 

Bacolite  from  vicinity  of  Colorado  City, 11 

Qtorgs  EtuOmm,  (Y.  C.  1868).— Fossil  shells  and  coral  from  New  Jersey,...  8 
Sa.  R,  E.  HmoUy,  Cincinnati,  0. — Silurian  fossils  frt)m  Ohio,  and  fossils  and 

iod[8from  sub-carboniferous  of  Indiana, 85 

^.  A.  M.  Leonard^  Lockport,  N.  Y.— Fossils  from  Niagara  Group  of  Western 

„^  Y., 20 

Son.  J.  V,  Dickmaon, — Cretaceous  fossils  from  Woodstown,  N.  J., 23 

Ptof.  a  U.  Shepard,  Jr.^  (Y.  C.  1863).— Fossils  from  near  Charleston,  8.  C,  6 
Clm  0/1868,  Taie  CoOs^e.— Slab  of  Connecticut  River  Sandstone  with  series 

of  (Htmown  footprints  and  other  impressions  horn  Turner's  Falls,  Mass.,      1 
^W  0/1868,  Sheffield  Scientific  School—^l&h  of  Connecticut  River  Sand- 
stone with  series  of  BronUnawn  tracks,. 1 

C.  A.  Brinley  (Sheffield  S.  S.). — Fossil  bone  from  Connecticut  River  Sand- 
stone at  Manchester,  Conn., 1 

Col  E,  JeweU,  Utica,  N.  Y.— Vertebrate  fossils  and  corals  ftt)m  near  Tampa 

Bay,  Florida, 1 

Prof.  0.  F,  Barker,  (Yale  College).— Oyster  shells  from  shell  deposit  in  Maine,      2 

Geo.  W,  MOea,  U.  P.  R.  R.— Cretaceous  fossils  from  Wyomhig, 5 

Ml  CoOeU,  Eeq.,  Eugene*  Ind. — Carboniferious  fossils  horn  Perryville,  Ind.,      8 

^.  Jaaae  Lea,  Philadelphia. — ^Triassic  fossils  from  Pa., 6 

Ckartts  Jf.  Brewer,  Esq. — Cretaceous  fossils  from  Upper  Freehold,  N.  J.,...  45 
8. H.  Brinley,  Esq.,  Alexandersville,  0. — ^Lower  Silurian  fossils  from  Ohio,.  88 
0.  F.  Matthew,  Esq.,  St  John,  N.  B.— Cretaceous  and  Tertiary  fossils  from  Cuba,    40 

If.  K.  Longwarth  (T.  C,  class  1844).— Devonian  fossils  from  Kentucky, 80 

Dr.  P.  J.  Fameworth,  CUnton,  Iowa. — Niagara  and  Hudson  fossils  from  Iowa,  42 
Charlee  D.  Sherman,  .^.— Femur  of  Mastodon  from  Wyoming  Territory, ...  1 
Prof  A.  Jf.   Wheder   (Yale  College).— Fossil  fish  from  Lebach,  Rhenish 

Bararia, 1 

Cm.  W.  B.  FrcmkUn. — Specimens  from  Artesian  well  in  Hartford,  Conn.,...      8 

C.  JC  WheaUey,  Esq. — ^Triassic  fossils  from  Phcenixville,  P&, 10 

Coorge  A.  Jackaon  (Sheffield  S.  S.  1868). — ^Lower  Helderberg  fossils  from 

Pembroke,  Me., 2 

^kunkder  Carter,  Esq. — Fossils  from  Ashley  River  phosphate  beds,  S.  C.,..  15 
^08^  Brainard  A   Co. — Slab  of  Connecticut   River  Sandstone  showing 

shrinkage  cracks,  Portland  Ct, 1 

^^ddkaex  Quarry  Co, — Block  of  Connecticut  River  Sandstone  containing  two 

fossil  trees, *- 1 

f'  P,  Barkaa,  Esq.,  Newcastle  on  Tyne,  England. — ^Fossil  fishes  from  British 

Coal  measures, 50 

Prof.  0.  C.  Marsh  (Yale  College).- Tertiary  and  Cretaceous  fossils  from  N.  J.; 
Tertiary  and  Cretaceous  fossils  from  Nebraska  and  Wyoming  Territories ; 
Slniian  and  Devonian  fossils  from  New  York;  fossil  footprints  from 
Tamer's  Falls,  Mass. :  slab  of  Protichnites  Logananus,  from  Potsdam  sand- 
stone. Port  Kent,  N.  Y., IWO 

j^VeiM  Bristol  (Sheffield  S.  S.).— Mastodon  remains  from  Wyoming  Territory,  20 
^.  8.  W.  Cowles. — Slab  of  sandstone  with  peculiar  impressions,  from  near 

^tmanfm.  N.  Y., X 

^  Hogati,  Esq.,  New  Haven,  Ct— Fossils  from  Bitter  Creek  Divide, 
Wyoming  Territoiy, ......•..•.•     ^ 
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¥rof,  B.  SiUiman  (Tale  Oollege).*Mastodoii  remains  from  drift  of  California; 

Fossils  from  Colorado, ^^ 

WUUam  Bamea,  Esq.,  Halifax,  N.  a— Coal  plants  from  Nova  Scotia, 10 

Oream  Ridge  Marl  Co.,  Homerstown,  N.  J. — Cretaceous  fossils  from  Middle 

Marl  bed,  received  through  John  G.  Meirs,  Esq., 600 

Prof.  W.  M,  Oobb,  St.  Domingo. — ^Fossil  Unionidse  frt)m  near  Camden,  N.  J.,    20 

John  G.  Meirs,  JSj^.— Cretaceous  fossils  from  Upper  Freehold,  N.  J., 160 

Richard  Wahl,  Esq, — Fossils  from  Virginia,  and  Hornerstown,  N.  J., 10 

Nicholas  Wahl,  J5jg.— Fossils  from  Homenjtown,  N.  J., 16 

Dr.  F.  V.  Sayden.— Fossil  Plants  from  parbon  Station,  Wyoming  Territory,  126 
0.  B.  Kinne,  Esq.,  New  York. — Tertiary  fossils  from  Upper  Marl  bed  at 

Squankum,  N.  J., 1000 

Wm.  E.  Barrett,  Eisq.,  Farmingdale,  N.  J.«-Fossils  from  Pits  of  Squankum 

Marl  Co., 75 

J.  C.  Abney,  Esq.,  Cheyenne,  Wyoming. — Mastodon  remains  from  Wyoming 

Territory, 15 

Prof.  B.  F.  Mudge,  Manhattan,  ELansas. — Tertiary  plants  and  shells  from 

Western  Kansas, 30 

Prof.  J.  B,  Parker,  Topeka,  Kansas. — Fossils  and  rocks  from  Kansas, 10 

O.  B.  Dyer  Esq. — Lower  Silurian  fossils  from  Cincinnati,  0,...  , 30 

Chi.  James  Oreer,  Dayton,  Ohio. — Fish  remains  from  near  Yicksburg,  Miss.,.    10 
PemberUm  Marl  Co. — Cretaceous  fossils  and  marl  from  BirminghuD,  N.  J., 

received  through  J.  C.  Qaskill,  Esq.,  Superintendent, 125 

J.  H.  Congdon,  Esq.,  Omaha,  Nebraska. — Tertiary  fossils  from  Nebraska  and 

Wyoming, 26 

O.  W  Bamhart,  Esq.,  U.  P.  R.  R.— Tertiary  fossils  ftx)m  Antelope,  Nebraska.    T5 
Prof.  F  H.  Bradley  (Y.  C.  1863),  Hanover  College,  Ind.— Silurian  trilobites 

from  Indiana, 3 

William  McCord  (Y.  C.  1862),  Cheyenne.— Fossils  from  Wyoming, 3 

Dr.  P.  D.  ZnJctfAfern.— Tertiary  fossils  from  Shark  River,  N.J., ^ 

Lucien  Pomeroy,  Esq.,  Wallingford,  Ct — Lepidodendron  from  near  Allegheny 

City,  Pa. 1 

S,  A.  Strong,  Esq.,  Grand  Rapids,  Mich. — Fossils  from  Marshall  Group  at 

Holland,  Mich., 30 

West  Jersey  Marl  Co. — Cretaceous  fossils  from  Marlboro,  N.  J.,  received 

through  I.  C.  Voorhies,  Esq.,  Superintendent, 1^ 

Robert  S.  Van  Rensselaer,  £!jg.--Cretaceous  fossils  from  Marlboro,  N.  J., '^ 

Henry  J.  Irick,  Esq. — Tertiary  fossils  from  Y incentown,  N.  J., * 

Squankwn  and  Freehold  Marl  Co — Tertiary  fossils  from  Upper  Marl  bed, 

Farmingdale,  K.  J.,  received  through  M^or  A.  J.  Smith,  Superintendent,.    "^0 
SmUhsonian  Institution. — Fossil  plants  from  Australia  collected  by  Prof  J. 

D.  Dana, 40 

Prof.  Aiphisus  Hyatt,  Salem,  Mass.— Silurian  fossils  from  New  York, ^^ 

Otorge  Shafto,  Esq. — Tertiary  fossils  from  Shrewsbury.  N.  J., * 

Charka  J.  Sheffield  (3.  S.  S.  1868),  Cleveland,  0.— Fossils  from  Wyoming,..-      • 
Prof.  G.  W.  Taylor,  Pulaski,  N.  Y.— Graptolites  from  near  Albany,  N.  Y.,.-      * 
Mrs.  S.  B.  Eaton,  Hudson  City,  N.  J.— Devonian  Starfish  from  Hamilton,  N.  Y.,       \ 
Lyceum  Na^iral  History,  Mt.  Holly,  N.  J. — Fossils  from  Cretaceous  of  N.  J.,       \ 

Prof  Joseph  Leidy,  Philadelphia.— Cretaceous  and  Tertiary  fossils, ^ 

S,  S.  Lyon,  Esq.,  Jeffersonville,  Ind. — Sub-carboniferous  fossils  frt)m  Indiana         , 

and  Kentucky, ^  ' 

Hugh  Hurley,  Esq ,  Shrewsbury,  N.  J. — Tertiary  fossils  from  Shark  River,  N.  J.,    J^ 

George  D.  Roseberry  (S.  S.  S.)— Coal  plants  ftt)m  Pottsville,  Pa., ^ 

Austin  Hurley,  Esq. — ^Tertiary  fossils  from  Shrewsbury,  N.  J., 

Rev,  H,  Herzer. — ^Fish  remains  from  Devonian  of  Ohio, 

OOLLXOTIOKS  OBTAIKBD  BT  PURGHASB. 

George  M.  KeOogg,  Esq, — ^Fossils  frt)m  Waverly  Sandstone,  naar  Riofafleld, 

Summit  Co.,  Ohio, 100# 

JamssB.  Borden^  .fiig.— Fossils  frx>m  Trenton  Falls,  N.  Y., ........    8# 

O.  O.  Iferbertj  Esq. — CretaoeouA  fosnla  fcom  Msxlboco^  Monmouth  Oo.,  N.  J.,    6C^ 
Jhg^.  J',  ff.  Bradl&y.—'FQmalB  from  KAokQkluiMAVnM  %9b  Qcv«l«^s^^Ind^.U<K^ 
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C.  C.  ChUds^  Esq. — Fossils  and  rocks  from  near  Di^buque,  Iowa, 160 

C.  G.  Brewster^  Boston,  Mass. — Fossils  and  rocks  from  various  European 

localities, 42 

-4.  C.  Kline,  Philadelphia. — European  and  American  fossils, 76 

^of.  H.  A,  Ward,  Rochester,  N.  Y.— European  fossils,  mostly  from  England, .    60 

S.  S  Strang.  Esq. — Carboniferous  fossils  from  Morris,  111., 200 

^.  If.  SicughUm,  Esq.,  Gill,  Mass.— Fossil  footprints  from  Turner's  Falls,  Mass.,     15 

-R.  /\yi,  ^.— Slab  of  footprints  from  GUI,  Mass 1 

O,  H.  Lebourveau,  Esq. — Collection  of  footprints  from  Montague,  Mass., 10 

3.      MiKEBALOGICAL   CoLLECnON. 

Pbof.  G.  J.  Brush,  Curator. 

The  most  noteworthy  addition  to  the  Mineral  Cabinet  has  been 
&  large  increase  in  the  number  of  specimens  represented  in  the 
Collection  of  meteorites.  By  exchange  with  the  authorities  of  the 
British  Museum,  ten  specimens  representing  some  new  localities 
bave  been  obtained,  and  by  purchase,  eighteen  specimens  of  mete- 
oric iron  and  ten  specimens  of  meteoric  stones  have  been  added  to 
the  collection.  Besides  these,  ten  specimens  of  meteoric  iron  and 
One  meteoric  stone  have  been  presented  to  the  collection  by  Pro£ 
Silliman,  Prof  J.  Lawrence  Smith,  of  Louisville,  and  the  Curator. 
1*he  whole  collection  now  contains  specimens  from  fortynsiz  stone- 
&lls,  and  fifty-seven  localities  of  meteoric  iron.  A  catalogue  of 
these  has  been  prepared  and  published  during  the  year. 

The  collection  of  crystallized  minerals  has  been  enriched  by  the 
gift  of  a  very  valuable  specimen  of  crystallized  gold  from  A.  B. 
t^reston,  Esq.,  of  San  Francisco,  and  a  very  remarkable  specimen 
of  the  tellurid  of  gold  and  silver  with  native  gold,  from  the  Me- 
loaes  Mine,  the  gift  of  G.  Stevenot,  Esq.,  of  San  Francisco.  The 
Curator  has  also  purchased  for  the  collection  an  interesting  suite 
of  crystallized  gold  in  quartz,  from  the  Santiam  Mine  in  Oregon, 
^r.  A.  H.  Ewing,  of  the  Senior  Class,  has  given  a  fine  specimen 
of  native  copper  from  Lake  Superior,  and  other  important  additions 
l^ave  been  made.  Li  order  to  make  this  collection  ftiUy  effective 
^r  the  purposes  of  science,  it  should  be  thoroughly  labelled  and 
Catalogued,  an  undertaking  which  will  require  a  large  amount  of 
l^abor,  and  which  is  rendered  more  difficult  from  the  fact  that  the 
Catalogues  of  the  early  collections  acquired  by  the  College  are 
ionperfect  and  incomplete. 

4.    Miking  and  Mbtallubgical  Museum. 

The  following  gifts  have  been  received  from  the  parties  whose 

^lames  are  specified  in  connection  with  each  donation. 

Jack9on  lr<m  Cofn^Mmy  tbroagb  Mr.  Brown.  Agenk^k  su.te  ot  i^WAtO'!^  "ttM- 
doeed  Mt  tb0  FkyrHt0  FuTDMoe,  Mictngtai. 
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^o/.  A.  P.  RocicweU, — Specimens  of  ooal  firom  La  Salle,  IllinoiB. 

Cfhas.  J.  Sheffidd,  Esq.^  Cleveland,  Ohio. — Collection  of  coal  from  coal  mines 
worked  by  Payne,  Newton  ft  Co.,  Ohio. 

SKoenberger  db  Co.,  Pittsburgh,  Pa. — Suite  of  specimens  illostratiTe  of  the  Ellers- 
hausen  process  for  the  production  of  wrought  iron. 

F.  MUes,  Esq.^  Salisbury,  N.  Y.— Pig  of  iron  made  in  1755  at  the  Mt  Riga  furnace. 

iVo/.  B.  SHUman. — Suite  of  gold  and  silver  ores  from  Central  City  and  George- 
town, Colorado,  with  specimens  of  coal  from  Boulder  Co.,  Colorado. 

BUswarth  Daggett,  Ph.B.  (S.  a  S.  1864).~Specimen8  of  sUver  fh>m  the  White 
Pine  District,  Nevada. 

Frof.  A.  E.  VerrUl — Suite  of  iron  ores  from  the  Adirondack  Mines. 

W.  G,  Mixter,  Ph.B.  (S.  S.  S.  1867).— Specimens  of  chilled  iron. 

Dr.  T,  S.  BeUy  Louisville,  Ky. — Specimens  of  copper  ore  from  Young  Co.,  Texas. 

J,  S.  Adam^  (Sheffield  Laboratory,  1867-9). — Specimens  of  earthy  cobalt  ore  from 
Canaan,  Conn. 

F,  D.  Buck,  (S.  S.  S.  1869).— Specimens  of  anthracite  horn  Scranton,  Pa. 

J,  P.  WetheriU,  C,  ^.— Suite  of  anthracites  firom  the  Schuylkill  coal  beda. 

6.    Museum  of  Abchjbolooy  and  Ethnology. 

The  general  interest  manifested  in  this  department  of  the  XJni- 
versity  by  graduates  and  others  since  its  establishment  last  year 
has  demonstrated  the  desirableness  of  commencing  such  a  museum 
in  connection  with  the  institution,  and  affords  strong  hopes  that 
it  may  soon  assume  the  proportions  its  importance  clearly  merits. 
The  nucleus  of  the  museum  was  a  collection  of  antiquities  from . 
American  and  European  localities  presented  by  Prof.  Marsh,  and- 
soon  after  the  Art  Council  granted  the  use  of  rooms  in  the  new  Art^ 
Building  for  the  acoommodation  of  this  and  future  acquisitions.. 

To  bring  this  new  department  to  the  attention  of  the  firiends  oO 
the  college,  and  the  general  public,  a  circular*  stating  the  objects 
of  the  museum,  and  soliciting  donations  whs  prepared  and  exten-- 
sively  distributed.  In  response  to  this  appeal  a  large  number  ofl 
interesting  specimens  have  already  been  received,  which  are  men^ 
tioned  more  particularly  in  the  accompaning  list  of  donations^ 
Among  the  most  valuable  is  a  suite  of  very  perfect  specimens  oc: 
pottery,  and  stone  implements  from  a  mound  in  Mississippi,  pre- 
sented by  George  W.  Gould,  Esq. ;  and  a  fine  series  of  ancient  vase^ 
mostly  from  Peru,  given  by  Prof  Silliman.  Several  interesting^ 
collections  of  American  antiquities  have  recently  been  ofiered  toe 
the  museum  at  very  reasonable  prices,  but  as  this  department  is  ati^ 
present  entirely  without  resources,  no  purchases  have  as  yet  beentf 
made.  Now  that  the  sciences  of  Archaeology  and  Ethnology  aree 
receiving  so  much  attention  in  Europe,  and  also  in  this  country^ 
and  so  many  opportunities  are  offering  of  securing  memorials  oiS 
the  early  American  races,  it  is  very  desirable  that  this  new  moseuin^ 

*  See  Thkd  A]lIraa3L'BA^I^'^.^4u 
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of  Tale  should  soon  receive  a  permanent  and  adequate  endow- 
ment 

Specimens  intended  for  this  department  may  be  sent  to  the  care 
of  Pro£  O.  C.  Marsh.  If  possible,  the  exact  locality  of  each 
Article  should  be  given. 

LIST  OP  DONATIONS. 

^^miOuonian  JhaiitiUion. — ^Weapons,  clothing  and  ornaments  of  natiyea  of  N. 
W.  Coast  of  America  and  Pacific  islands,  collected  by  the  U.  S.  Exploring 

Expedition, 40 

-f^f.  0.  C.  Marsh  (Tale  College). — Collection  of  American  Indian  relics ;  im- 
plements and  pottery  of  the  mound-builders ;    specimens  from  various 

European  localities  illustrating  the  stone  and  bronze  ages, 600 

-^.  A.  M.  Leonard^  Lockport,  N.  T. — Indian  arrows  from  Tonawanda,  N.  Y.,  16 
^^^torge  Haines^  Esq^  Medford,  N.  J. — ^Various  Indian  relics  fh)m  New  Jersey^  20 
-f^of.  W.  H,  Brewer  (Yale  College).— Indian  implements  fh)m  Enfield.  N.  Y.,  10 
^  M.  ^iOughJUm^  Esq.^  Gill,  Mas8.->  Stone  axes  and  arrow-heads  from  near 

Turner's  Palls.  Mass 12 

•^fiaa  Lucy  StoughUm, — Indian  relics  from  6ill«  Mass.,  and  Indian  skull  from 

Montag*ie,  Mass., 6 

-f^rof.  Noah  Porter  (Yale  College;. — Indian  stone  axe  fVom  Connecticut, 1 

^ehn  G.  MeirSj  Eaq^  Homerston,  N.  J. — Stone  implements  of  Tarious  kinds 

from  Monmouth  Co.,  N.  J., 25 

3rf«.  /.    W.  King^  New  Haven.— Indian  tomahawk  and  knife  from  Fort 

Kearney,  Nebraska, 2 

-f\of.  B.  SiOiman  (Yale  College). — Mexican  com  mill,  and  Indian  mortar  and 
trestle  from  Catalina  Is.  CaL;  Indian  skull  and  various  other  antiquities  from 

shell  deposit  at  Bincon,  Cal.;  ancient  pottery  from  South  America, 30 

C7.  BushnMj  Esq.,  Centerbrook,  Ot — Indian  knife  and  axe  from  Conn., 2 

-fHUe  S.  Burt,  Esq.,  Cincinnati,  Ohio. — Stone  chi.sel  and  arrow-head  from  Ohio,      2 

Ogrf.  S,  P.  Grafte,  New  Haven.— Models  of  boats  from  East  Indies, 10 

tJeorge  W.  GouUL  Esq.,,  Lockport,  N.  Y. — Stone  implements  and  articles  of 

pottery  ftt>m  a  mound  near  Warrenton,  Miss 76 

^#Vo/  B.  F,  Mu/diQfiy  Manhattan,  Kansas,— Skull  of  Kaw  Indian, 1 

-M.  F.  Rockwell,  Esq.,  Statesville,  N.  C— Quartz  arrow-head, 1 

CoL  H.  B.  Carrington,  U.  S.  A. — Bows,  quiver  and  arrows  of  Sioux  Indians,    46 

^.  H.  Stembergh,  Esq.,  Panama. — Specimens  of  Chiriqui  pottery, 8 

€f.  J£  Boardman,  Esq.,  New  York. — Large  earthen  vase  from  South  America,  1 
JSbn.  Josiah  Quincy,  Boston,   Mass. — ludian  beads  and  implements  from 

Quincy,  Mass.. 5 

Erastue  Brainerd,  Esq.,  Portland,  Conn. — Stone  axe  and  chisels  from  Port- 
land,         4 

Mrs.  Horace  Fassitt,  Philadelphia.— Stone  chisel  from  Canada  West 1 

F.  2>.  KeUogg,  Esq.,  Fair  Haven,  Conn. — Skeletons  of  Indians  from  Fair 

Haven, 2 

John  Wdd,  Esq,  Fair  Haven,  Conn. — Stone  implements  from  Fair  Haven,..      3 

Br.  A.  J.  C7om^.— Indian  pottery  from  near  Fort  Wads  worth,  Dakota, 3 

JoUne  R  Smith,  Esq.,  New  Haven. — Stone  implement  from  the  Pacific, 1 

Hiram  A.  Barnes,  Esq.,  Fair  Haven,  Conn.— Indian  skeletons  from  Fair 

Haven, 3 

Dr.  P.  2>.  Knieskem. — Stone  axe  and  arrow-heads  from  Shark  River,  N.  J.,..  3 
Biehard  Wahl,  Esq.,  Homerstown,  N.  J. — Indian  relics  from  New  Jersey,...       8 

Prof.  H,  A.  Ward,  Bo  Chester,  N  Y. — Bronze  celt  from  France, 1 

Br.  Oauveneur  Emerson,  Philadelphia. — Human  remains  and  cast  of  pipe 

from  Indian  grave  in  Delaware, 6 

Nitholas  Wahl,  Ag.^—Indian  stone  axes  from  Hornerstown,  N.  J., 4 

Prof.  S.  W.  Johnson  (Yale  College). — ^Part  of  indian  Boapatono  ^et^e  Itom 
Denmarit,  N.  T., \ 
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George  W  Perrigo,  Esq.^  Lockport,  N.  Y. — Stone  chisel  firom  Saganaw,  Mich.,        1 

Mr8.  M.  D.  Evans,  Birmingham,  N.  J. — Indian  arrow-heads  from  N.  J., 6 

Prof.  D.  C.  GUtnan  (Yale  College). — Indian  arrow  and  spear-heads  from 

Norwich,  Conn., - 100 

Pcdbody  Academy  of  Sciet.ce,  Salem,  Mass. — Collection  of  implements  used 

by  natives  of  Pacific  Islands 11 

Franklin  Peale,  Esq.,  Philadelphia. — Arrowheads  from  Pennsylvania, 6 

Bev.  S.  Lockwoody  Keyport,  N.  J. — Cast  of  stone  implement  from  N.  J., 1 

Prof.  A.  W.  Wright  (Williams  College). — Arrow-heads  from  Cincinnati,  Ohio,       3 

Prof  E.  Hitcficockj  Amherst,  Mass. — Photographs  of  Indian  relics, 3 

Prof  Joseph  Leidy,  Philadelphia. — Indian  spear-head  from  Pennsylvania,...        ^ 
A.  J.  HiU,  Esq ,  St.  Paul,  Min. — Photographs  of  antiquities  and  arrow-heads 

from  Minnesota, ^ 

Henry  Davis,  Esq.,  McGregor,  Iowa. — Indian  stone  implements  from  Iowa,..     ^  J 

Prof  F.  H.  Bradley  (Y.  C.  1 863).— Flint  arrow-heads  from  Ohio, ^ 

GrtviUe  I.  Chester  Esq.,  England. — Ancient  shell  chisels  from  Barbadoes,... 
Henry    Smith,  Esq.,  Grasshopper  Falls,    Kansas — Vertebrae    pierced  by  • 

arrows.    Kansas ...-.  ^ 

Bev.  E.  0.  Dunning,  (Y.  C.  1S32).— Antiquities  from  S.  B.  Tennessee, ^ 

Bobert  E.  Day,  New  tiaven. — Indian  stone  chisel  from  Walnut  Hills,  Ohio,..  -^ 

Edward  S.  Smitfi,  New  Haven. — Indian  stone  axe  from  West  Haven, 

Henry  S.  WiUiam^  (Yale  College). — Human  and  animal  remains,  pottery  and    ^^^ 

stone  implements  from  ancient  shell  deposits  on  St.  John's  Biver,  Florida,  l(^^^ 

ANNIVERSARY  EXERCISES,   DEGREES,  PRIZES,  ETC. 

The  theses  of  the  graduating  class  of  1868  were  read  in  Sheffiel^^ 
Hall  on  Monday  morning  and  evening,  July  20,  and  on  th^^ 
Thursday  following,  at  the  Public  Commencement  of  Yale  College  ^ 
twenty-five  candidates  were  admitted  to  the  degree  of  Bachelor  olC^  ^ 
Philosophy,  and  one  to  the  degree  of  Civil  Engineer.  The  fol — ' 
lowing  are  the  names  of  the  candidates,  with  the  subjects  of  their^ 
graduating  theses : — 

CIVIL  BNOnTEEB. 

Daioel  H.  Wells,  Ph.B.,  Upper  Aquebogue,  N.  Y.    "  Design  of  a  Roof-Truss." 

BACHELORS  OF  PHIL080PHT, 

WELLUfOTON  Miles  Andrew,  (Mining  Engineering,)  Orange.    '*  On  the  Electricr^ 

Telegraph." 
Leonard  Strong  Austin,  (Mechanical  Engineering,)  Stratford.     "  On  ImproT©^^ 

ments  In  Lathes  for  working  Metals." 
Oboroe  Franklin  Bailey,  (Civil  Engineering,)  Rutland,  Vt    "  On  Improyement^^ 

In  River  Navigation." 
♦Samuel  Atkins  Barbour,  (Civil  Eny^eerlng,)  Bristol  "  On  Suspension  Bridges.'*^  ^ 
Frederick  Converse  Beach,  (Select  Course,)  Stratford.    "  On  some  of  the  recent^ 

Applications  of  Photography." 
James  deTbaffobd  Blaokstonb,  (Select  Course,)  Norwich.     '*.0n  the  Rnglbh^^ 

Revolution  of  1868  " 
Eugene  Stuart  Bristol,  (Chemistry,)  New  Haven.    '*  On  the  Deposit  of  Spathic^^ 

Iron  at  Roxbury,  Conn." 
Albert  Gardiner  Clark,  (Select  Course,)  Cincinnati  O.    "On  the  Inflnencoo^^ 

Florence  upon  Literature  during  the  Fourteenth  and  Fifteenth  Contmios.** 
*Henbt  Marohant  Dudley,  (Select  Course,)  Whltinsville,  Mass.    "  On  the  Karine^ 

Life  of  Long  Island  Sound." 
HxNRT  TvBNER  £ddt,  B.A.,  (Clvll  Enj^nwiVatR;)  lSot\*L  Eddcewater,  Masa.    ««0n 
TaDDeUlng,** 
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fiABTON  DABLDiOTON  Eyans,  (Sclcct  CouTse,)  Wcfit  ChcetcF,  Pa.    "On  the  Stngj;- 

gle  in  the  Netherlands;  its  influence  on  Anglican  and  American  Liberty." 
KxwARD  FoRSTTH  FiNNBT,  (Civil  Engineering,)  St.  Louis.  Mo.    **  On  Limes,  Ce- 
ments and  Mortars." 

^^KiifK  MoBTOH  GuTHRiB,  (Select  Course,)  New  York  City.    '^Onthe  Comparatiye 
Advantages  of  the  Paciflc  and  Trans-Continental  Railroads." 

'^OHH  CoRKT  Hebsbt,  (Select  Course,)  Bridgeport.    "  On  Petroleum." 

O^soROB  Aksom  Jackson,  (Select  Course,)  North  Adorns,  Mass.    **  On  the  destined 
Supremacy  of  the  English  Language." 

•Joseph  Scott  McKbll,  (Select  Course,)  Chillicothe,  O.    "  On  Spectrum  Analysis.'* 

Ohablk  S^nniBT  Nbbdham,  (Civil  Engineering,)  Louisville,  Ky.    **  On  the  Laying 
out,  Draining,  and  Paving  of  Streets  in  Cities." 

^^^hbdbbick  Obobob  Noonan,  (Civil  Engineering,)  Milwaukee,  Wis.    «»0n  the  In- 
troduction of  China  to  the  Western  World." 

"•"Xtmab  Bbadlbt  PAilsBAix,  (Select  Course,)  Banner  Village,  N.  T.    "On  the 
Present  Rate  of  Wages,  and  its  Moral  Influence  upon  the  Laborer." 

^^'^ILLIAM  Wai«laob  Rbdfibld,  (Clvll  Engineering,)  Philadelphia,  Pa.    "  On  the 
Supply  of  Water  in  some  of  the  Cities  of  the  United  States." 

-AxBXANDEB  Rbnick,  (Select  Course,)  Chillicothe,  O.     "On  the  Disposal  of  our 
National  Domain." 

"^JosBPH  Pbbkins  Rockwbll,  (Mining  Engineering,)  Norwich.    "  On  the  Bcsbemer 
Process  in  the  Manufacture  of  SteeL" 

"•"Xrwis  Bbidob  Stomb,  (Select  Course,)  New  York  City.    "  On  the  Ancient  Mound 
Builders  of  America." 

&AMUBL  Swift,  (Select  Course,)  Brooklyn,  N.  Y.    "  On  Contagion." 
^^BHBT  Shaleb  Williams,  (Natural  History,)  Ithaca,  N.  Y.    "  On  the  Educational 
Value  of  the  Inductive  Sciences." 

At  the  same  time  three  prizes  of  ten  dollars  each,  in  gold,  offered 
^y  the  BerzeliuB  Society  for  the  best  essays  written  on  subjects 
^Msigned  by  the  professors,  were  awarded  by  the  faculty  to  the 
I^enons  l^low  named : 

'^For  the  best  English  Composition,  "  On  the  various  theories  in  respect  to  the  origin 

of  Language,"  to  Gbobgb  A.  Jaoksov. 
"^For  the  best  essay  on  a  subject  in  Natural  History,  "The  Recent  and  Extinct  Fauna 

of  New  England,"  to  Hembt  S.  Williams. 
"^For  the  best  essay  on  a  subject  in  Civil  pogineering,  "  The  recent  imj^roTements  in 

the  constrnetion  of  Railways,"  to  Chablbs  K.  Nbbdhim. 

A  part  of  these  theses  and  the  three  prize  essays  were  'selected 
to  be  read  before  the  President  of  the  College,  His  Excellency  the 
Oovemor,  and  other  mem\)#rs  of  the  Corporation,  the  Board  of 
Tiritors,  the  Benefactors,  and  the  Faculty  of  the  College,  on  Mon- 
day Evening.  The  asterisk  ( *** )  indicates  those  which  were  thos 
diBtingaished. 

LIBBABY  AND  READINQ  R001£. 

The  following  periodicals  are  now  received  in  the  reading  room. 
Many  similar  journals,  which  might  be  looked  for  in  this  list^  are 


82 


BHBFFIBLD  8CISNTIFI0  SCHOOL. 


received  in  part  by  the  Library  of  Tale  College  and  in  p 
the  Professors*  privately. 


▲MBBICAN. 
Tltto. 
American  Joarnal  of  Science  and  Arts. 
Scientific  American. 
American  Artiian. 
American  Rail  Road  JoumaL 
American  Oas  Liffht  Journal 
American  Joarnal  of  Mining. 
American  Journal  of  Pharmacy. 
American  Fanner.  S 

Horticulturist 
American  Afjiculturist 
Journal  of  the  N.  T.  State  A^cultural  Society. 
American  Journal  of  Horticulture. 
New  England  Farmer. 
Southern  Planter. 
Practical  Entomologist. 
California  Biining  and  Scientific  Press. 
California  Farmer. 
Journal  of  the  Franklin  Institute. 
American  Naturalist 
Journal  of  CoBcboIogy. 
Van  Nostrand^s  American  Jour,  of  Engineering. 
Proceedings  of  the  Boston  Soc.  of  Nat.  History. 
Transactions  of  the  Connecticut  Academy. 
American  Publishers*  Circular. 

BBITI8K. 

Practical  Mechanic's  Journal. 

Engineer. 

The  Engineering. 

Mining  Journal. 

Farmer's  Magazine. 

Oardeners'  Chronicle. 

Zoologist 

Ibis. 

Annals  and  Magazine  of  Natural  History. 

Monthly  Notices  of  the  Astronomical  Society. 

Journal  of  the  Chemical  Society. 

Chemical  News. 


Hovrseaiytd. 
By  gift  of  the  Editors. 
By  Bubscrintion. 


f  gift  of  Messrs.  Silliman 
By  subscription. 
By  gift  of  the  Publisher 
By  gift  of  the  Society. 
By  subscription. 

By  gift  of  the  Publisher 
By  suliscription. 
By  gift  of  Prof  Brewer. 
By  gift  of  the  Editors. 
By  subscription. 

(t 

By  gift  of  Messrs.  Silliman 
By  gift. 

By  gift  of  the  Academy. 
By  gift  of  the  Publisher 


By  subscription. 


Mechanics*  Magazine. 

British  Joumof  of  Photography. 

Ironmonger. 

Journal  of  the  Society  of  Arts. 


By  gift  of  Messrs.  Silliman  i 


COMTINIRTAL. 


Cosmos. 

Le  Monde. 

Chemlsches  Central-Blatt 

Annales  de  Chimle  et  de  Physique. 

Zeltscrlft  fQr  Chtmie. 

Zeitschrift  der  Oberschlesischen  Gesellschaft. 

Annalen  der  Landwlrthschaft  in  PrensseiL 

CiTillngcDieur. 

Polytedmischct  Gentrsl-BIatt 

Teciinologlste. 

Botanische  Zeitung. 

Hedwigia. 

Zeitschrift  fUr  Wissenschaftliche  Zodlogie. 

Journal  fOr  AnthropolcMrie. 

ReTue  Uniyerselle  des  Mines. 

Journal  de  AgrlcnUore  Pmtique. 

Bevne  d  Man^in  de  Zodlogie. 

Annales  dea  Ponta  and  Chauasdea. 

Monlteur  de  la  Photographic. 

Bnlletio  dc  la  SodM  Cmmique  de  Pinto. 


By  gift  of  Messrs.  SiUhnan  • 
By  subscription. 


ft  of  Messrs.  Slllimmn  { 
ty  ftvbscrlptioii. 


A  PRELIMINARY 

fiOlL  OF  THE  SHEFFIELD  SCIENTIFIC  SCHOOL 

1846-1869. 


NoncE. — ^The  lists  of  students  which  are  included  in  this  pre- 
Uminary  Roll  are  necessarily  imperfect  so  far  as  occupations,  titles, 
^nd  residences  are  concerned.  It  is  proposed  to  reprint  the  lists 
^t  an  early  day  and  every  one  who  can  aid  in  perfecting  them  is 
Earnestly  requested  to  conmiunicate  with  the  Secretary  of  the 
School,  or  with  some  other  member  of  the  Faculty. 

L  BENEFACTORS, 

■^'vlwding  thorn  vho  heme  contributed  at  one  time  the  atnount  qf  $100  and  uputards, 

^CQPH  K  Sheffield,  New  Haven,  the  bnildlDg  known  as  **  Sheffield  Hall,** 
twice  enlary^ed  and  refitted ;  a  Aind  of  $50,000  for  professorships ;  a  fund  of 
$10,000  for  a  Ubrary ;  a  collection  of  models  in  engineering  and  architectare ; 
tn  equatorial  telescope  and  a  meridian  circle,  and  other  gifts ;  total,  $164,000. 

'^HKOoYERNMBNT  OF  THE  United  States,  through  the  Connecticut  Legislature, 
Hay  Session,  1863,  the  income  from  a  Amd  of  $185,000,  derived  from  the  sale 
of  land-scrip. 

^*0iiQE  Peabodt,  London,  the  sum  of  $150,000  to  found  "hi  connection  with 
Tale  CoUege,"  a  Museum  of  Natural  History.  (This  gift  is  to  constitute  a  dis- 
tinct department  of  the  CoUege,  but  it  is  so  closely  allied  to  the  oljjects  of  the 
Sdentiflc  School,  as  to  require  grateful  recognition  here). 

JottK  T.  NoBTON,  Farmington,  the  income  for  five  years  of  the  sum  of  $5,000. 

^Sit  p.  NoBTON,  Tale  CoUege,  (by  bequest)  books  and  apparatus  valued  at  $2,600. 


SUBSOEIFnOlCS  TO  THE  QeKEBAL  FuED. 


\ 


OUver  F.  Winchester, 
Jeremiah  Day,     . 
Joseph  BatteU, 
Eli  Whitney, 
Augustus  K  Street,  . 
Samuel  Russell, 
Pelatiflh  Perit,      . 
Joseph  Sampson,     . 
James  S.  English, 
Wells  Southworth,  . 
William  Bostwick, 
William  A  S.T.  Fitch, 
Morris  Tyler, 
Wmism  EL  SUIol,   . 

a 


$5,000 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

500 

600 

800 

800 

$15^600 


84  SHEFFnJ)  SCIMTUflC  SCHOOL. 

Gifts  fob  thb  commehcxmekt  of  a  Ldbbabt. 

William  W.  Boardmon, 9250 

Jarvis  Brush, 100 

Tredwell  Ketcham, 500 

Perkins  &  Chatfleld, 200 

Joseph  Sampsoni     .......  500 

Henry  Trowbridge,        ......  100 

Harmanns  M.  Welch,                    100 

John  D.  Wheeler 250 

•2,000 
Gift  fob  thb  Aqbiottltubal  Hubbttm. 
Robert  Benner,      .......  $300 

Gift  fob  thb  Binrmo  abd  Metallttbqical  Musbuic. 

James  D.  Dana,      .......  $500 

Gifts  fob  Pbizb& 

The  Berzelius  Trust  Association,  (In  gold),     .          .          .  9170 

Bei^jamhi  Silliman,  (hi  gold),             .          .          .           .     '  50 

The  Sigma  Delta  Chi  Society, 50 

A  friend, 100 

AfHend,       ........  60 

Cliarles  Z.  Brown,         ......  25 

Gifts  fob  thb  fukchase  of  Afpabatub  and  Modbls  in  Mbghanios,  Phtskjs,  e 

Maurice  D.  Collier,  in  memory  of  the  late  Thomas  Fassitt  Collier,              .  i6,( 

Joseph  £.  Sheffield,  10,000  francs  (in  gold)  equivalent  to   .          .          .  2, 

Henry  Famam,       .                     .......  1,< 

Edward  £.  Salisbury,     ........  : 

John  A.  Blake,         .........: 

Ell  W.Blake, 

Alfred  Walker  &  Co., 

In  the  foregoing  list,  the  chief  gifts  in  money  are  alone  recordc 
The  principal  gifts  of  specimens,  models,  etc.,  have  been  ackno\ 
edged  in  the  saccessive  annual  reports. 

n.  BOARD  OF  STATE  VISFTPRS. 

1864-5. 

His  Ezc.  Wm.  A.  Buckingham,  Norwich.  Hon.  Ammi  Qiddings,  Plymouth. 
His  Hon.  Roger  Averill,  Danbury.  Hon.  Daniel  Chadwi<±,  Lyme. 

Hon.  Green  Kendrick,  Waterbuiy.  Hon.  David  N.  Gamp,  New  Britain. 

1865-6. 

His  Exc.  Wm.  A.  Buckingham,  Norwich.  Hon.  Oilando  T.  Hodge,  RobertoTiUe. 
His  Hon.  Roger  AyeriU,  Danbuiy.  Hon.  Charles  A.  Atkins,  MaiMfleld. 

Horn  Edward  L  Sanford,  N«w  Hayen.      ProC  Daniel  C.  Gilman,  New  HaTen. 
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1866-7. 

HisExc.  Joseph  R.  Hawley,  Hartford.      Hon.  Lemnel  Stonghton,  Sost  Windsor. 
His  Hon.  O.  F.  Winchester,  New  Haven.  Hon.  H.  Lynde  Harrison,  Branford. 
Hon.  Jisper  H.  Bolton,  Stafford.  Bey.  Birdsey  G.  Northrop,  New  Haven. 

186Y-8. 

His  £xc.  James  K  English,  New  Haven.  Hon.  Miles  T.  Granger,  North  Canaan. 

His  Hon.  Ephralm  H.  Hyde,  Staflbrd.       Hon.  Amos  J.  Gallup,  Sterling. 

Hon.  Qeofge  Beach,  Hartford.  Rev.  Birdsey  G.  Northrop,  New  Haven. 

1868-9. 

His  Ezc.  James  E.  English,  New  Haven.  Hon.  Isaac  T.  Rogers,  Milford. 

His  Hon.  Ephraim  H.  Hyde,  Stafford.       Hon.  Albert  Austin,  Su£Beld. 

Hon.  Edwin  H.  Bugbee,  DayviUe.  Rev.  Birdsey  G.  Northrop,  New  Haven. 

1869-70. 

His  Exc  MarshaU  Jewell,  Hartford.  Hon.  Erasmus  D.  Avery,  Groton. 

His  Hon.  Francis  Wayland,  New  Haven.  Hon.  James  S.  Taylor,  Danbury. 
Hon.  George  M.  Landers,  New  Britahi.     Rev.  Birdsey  G.  Northrop,  New  Haven. 


m.  INSTRUCTORS, 

Amoged  alphabetically,  with  their  chief  departments  of  instruction  and  the  dates 
when  their  services  in  the  Soientifio  School  began.  These  dates  in  some 
instances  do  not  coincide  with  the  dates  of  the  professorshipB  in  Yale  College 
held  by  the  persons  named.  The  latter  may  be  learned  from  the  **  Triennial 
Oatalogae." 

Pbofbssobs. 


1884 

William  Henry  Brewer, 

Agriculture. 

18S5 

Oeoige  Jarvis  Brush, 

Mineralogy  and  Metallurgy. 

1866 

James  Dwight  Dana, 

Geology  and  Mineralogy. 

18M 

Daniel  Cady  Eaton, 

Botany. 

1880 

Daniel  Coit  Gilman, 

Physical  Geography  and  History. 

1855 

Agricultural  and  Analytical  Chemistry. 

1859 

Chester  Smith  Lyman, 

Industrial  Mechanics  and  Physics. 

1806 

Othniel  Charles  Marsh, 

P&l»ontolog>'. 

18«WS8 

•John  Pitkki  Norton, 

Agricultural  Chemistry. 

1852 

William  Augustus  Norton, 

Civil  Enghieeringand  Mathematics. 

186M4 

•John  Addisoh  Porter, 

Agricultural  Chemistry. 

1888 

BeniJamin  8.  Roberto, 

MlUtary  Science. 

1865^ 

Alfred  Perkhis  RoclLweU, 

Minhig. 

1846 

BeiO^^Q^  Silliman, 

General  Chemistry. 

1864 

Addison  EmoiyVerrill, 

Zoology. 

1800 

William  Dwight  Whitney, 

Modem  Languages  and  Linguistics. 

ASSOOIATB  InSTBUCTOBS  AND  ASSISTANTS. 

I860 

Oscar  D.  AHen, 

Chemistry. 

1888 

Wilbur  0.  Atwater, 

Chemistry. 

1886 

John  Avery, 

Physics,  etc» 

■'X^ecMued. 
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1856  William  A.  Anthony, 

1856  LooiB  Bail, 

1860  Mark  Bailey,. 
1859  John  M.  Blake, 

1867  Volney  G.  Barbour, 
1865  Frank  H.  Bradley, 

1864  Fisk  P.  Brewer, 

1868  Eugene  8.  Bristol, 
1851  William  J.  Craw, 

1863  Peter  Collier, 

1868  Franklin  B.  Dexter, 

1849  Henry  Emi, 

1861  D.  Grenyille  French, 

1862  Watson  A.  Goodyear, 
1868  William  L  Kingsley, 

1859  Charles  8.  Eittrcdge, 

1865  John  J.  Matthias, 
1861  WUliam  C.  Mhior, 
1867  William  G.  Mixter, 

1854  Alonzo  T.  Mosman, 
1867  Edward  T.  Nelson, 

1860  George  G.  Perci?al, 

1855  Charles  H.  Porter, 
1858  Albert  B.  Rogers, 

1864  Joseph  A.  Rogers, 

1856  Henry  M.  8eeley, 

1866  Charles  J.  Sheffield, 

1867  Sidney  L  Smith, 

1865  Adolph  von  Steinwehr, 
1865  James  B.  Stone, 

1865  Frederick  F.  Thomas, 

1857  Edward  H.  Twining, 
1849  Mason  C.  Weld, 

1867  Daniel  H.  Wells, 

1863  Moses  C.  White, 

1868  Henry  Shaler  Williams, 
1860  Heniy  Wnrtz, 


£n£ 

I 
C 

£n| 

Hlf 
C 
C 

Eng 

Eh 

Chemistry  an« 

C 

Eng 

English  L! 

Eng 

CI 

01 

Eng 

Mi 

CI 

CI 

Eng 

Eng 

CI 

CI 

Military 

Eng 

CI 

CI 

CI 

Matl 

PalsBc 
Ct 


In  addition  to  the  instructors  above  named,  President  Woolsey,  and  P] 
B.  Billimftft,  Sen.,  Jonathan  Knight,  Denison  Olmsted,  Henry  Dutto 
Loomis,  Koah  Porter,  Leonard  J.  Sanford,  (and  probably  other  profesaoi 
freelj  admitted  the  members  of  this  department,  to  their  leoturee  be 
Academical  stadents. 

IV.  GRADUATES. 

A  OcUahgue  of  (hose  atudmUa  in  the  SoierU^e  School  who  have  been  admiU 
Preeident  and  FOUfwe  of  Tale  OoOege  to  (he  degree  of  Doctor  of  Pk^ 
(Fh,D.),  Bachelor  of  Fh&oaophy^  {PhJB.)^  or  OivU  Engineer^  {0.K  or  3J 

Doctors  of  Philosopht. 

1861. 
rier,  B.A.,  1859,  LL3.,  Co* 


Eagene  8ct\ 
lamb.  Ibotf. 
U.AOoanllaMomoiw. 


A^i^J^.^y^^y^^AiK^^'^ 
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1868. 

Joeiah  W.  Gibbs,  B.A.,  1858,  M.A.,  1861.  i 
TvtorlnTaleCoUefv.  I 

1866. 

FnuMdB  E.  Loomis,  B. A.,  1864,  M. A.,  1867.  iChas.  O.  Rockwood,  B. A.,  1864.  M.A.,  1867- 
carries  F.  McLean,  B.A.,  1864.  Fmhuat  of  Phyriea  in  Bowdoln  CoUere. 

I         Bmniwlckt  Me. 


1866. 

Peter  CoUier.  B.A.,  1861 ;  M.A..  1864. 
-''-      -  MinenL  and  MetiOL 
r  Yennont,  BnrUacton. 


ter  Collier,  15.A.,  ,.^J^,x  ,    ^^^x..    l.^^^r^ 

ProfeiBoror  OhMDyJliiieraL  mm  MetalL  In 
theUuifwity  of 


1867. 

William  North  Rice,  A.B.,  Wesl,  1865. 
Profawor  of  G«oL  and  Hat  Hut.,  in  Wesleyan 
UniYn  Middletown. 

Total  a 


CrviL  Enginbers. 


1860. 


Charles  Stewart  Kittred^e,  PIlB.,  185a 
*-*■**"*  in  Xnginaeilnff. 


Thcron  Skeel,  Ph.B.,  1865. 
laift.  BnclnMr  U.  8.  NaTy. 


Daniel  Halsey  Wells,  Ph.B.,  1867. 
Aadatast  in  Engineering. 


Afldftant  in  Sngineerlnk:  Olwerrer  in  the 

:  _:: :  Obaerratonr,  Washington,  D.  0.: 

Aadatant  in  the  Hydrographio  OIBce  U.  8. 


1861 

Joseph  Addison  Rogers,  Ph.B.,  1860. 

'jditant  in  Engineer*-       "" ' 

National  Obeerratoi 

Aeriatant  in  theHy 

MaT7  Devt,  Washington. 

1866. 

I  James  Bennett  Stone,  Ph.B.,  1865. 
I      AMistant  in  Engineering. 

1868. 


Totals. 


Bachelors  of  Philosopht. 


1852. 


William  Phipp**  Blake,  A.M.,  Dart,  iSOa 

ProfeBMiT  of  GtwUHry  mjid  MlneralofT  In  th* 

Co[lr«t?  or  CHlJforak ;  dcologiit  to  Ibe  U.  S. 

-^    PacificE.  B.  £i.BD4&r 

*^lbiu  fU'jnrv  Brewer,  A.M.,  1S50. 

Froreaiwr  of  Chfiiiijitry  in  Wuhlnf  ton  Col- 
levv,  PeDTi^ :  Botanbt  to  the  (lerjlri'irl<'^L  Sur- 
rey of  Callfomi* ;  PrtJfi'Bstjr  laf  Naturtl 
&!rleEU!«  Id  tlii*  Coll^g  af  OAUrorotB  ;  Norton 
Proffesicr  of  AgrJooUiire,  irale  CoU^gfk. 


(0 


Georfftj  Jftiris  Brush,  A. M.,  1857. 

Pmrofleor  af  Minenlogy  and  Het^Uarvr,  Yal6 

CoIlFfe. 

Will  in  111  JarvU  Cmw. 

avlitjiot  ill  Chemlfllry. 
Willbni  Arthur  Sbejmrtl,  M.  A.,  ^. 

Pr4jiftiai>r  j  a  R.indi:ili>b  Mucon  CoUoce*  Vb 
.MasfjD  Coi(iiW[ill  Wtki,  (ilonomry^  1858). 
Ludwif;  SUMltmulkr^  (Honorary,  1B58). 
** George    Washingt^^u    Wcjman,    Ph.D., 
Gottlnp^GQ,  i85&  *ie64 


^larles  Fnuicii  CheMman. 

jy  iiiiam  Batcheler  Cochran. 

^aniel  Fammd  Henry. 

'•Hniamin  CnUer  Jillaon,  M.D.,  al 

iMiriwKt  Prnffeeeor  «»f  Ohemiatrr.  Mineralogr 
SP'  ^^^^^  ^  pumberiand  Uniyenifr, 
Tenn. ;  Pt^mmt  of  Natural  Seienoe  in  the 
weatem  UniTenitr  of  PennarlTania. 


1863.         (7) 


*Willlam  Henry  McRncr. 
Gilbert  Ezekiel  Polen. 
Albert  Bowman  Rogers. 
Aariatant  in  Engineering. 


♦1858 


1864. 


^tephen  Lyford  Croeby. 
!^oim  Antoine  DuYiUard. 
"Rafael  Espinofca. 
■AlongQ  I^rler  Hosman. 


w 


♦1865 


David  Ball  Parsons. 
Geoi^e  Bowen  Pierson. 
Adrian  Terry,  A.B.,  1858. 
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1855. 


W 


Frederick  Hoyt  Allen. 
James  Clarence  McGregor. 
Ira  Moore. 
Howell  W.  St  John. 


Armand  Bobblanc. 

Joseph  Hill  Brinton. 

Nathan  Smith  Bronson. 

Gideon  Horace  Candee. 

Erostus    Lirman  DeForest,   A.B., 

A.M.,  1867. 
George  Franldln  Fuller. 
George  W.  Lyle. 
Lonls  Peck  Morehouse. 


Edward  Curtis. 
John  King  GUberL 
Charles  Harger. 
Edmund  Perlee  Herrick. 
Alexander  Hamilton  Kent. 


Onof^  Vengohechea. 
George  D.  Walcott. 
Thomas  A.  Wilcox. 


1856. 


(») 


1854, 


Isadore  Plata. 

Henry  Martyn  Seely,  M.D.,  Berks, 
cal  School,  A.M.,  1860. 
ProreflflorofOhemiitrranl  Toxteolon 
UnlTenitr  of  Vennont  and  in  B«ra 
eal  School ;  Profeiwor  of  Ohemlatxr  K 
nni  Selenee  In  Bfiddlebmy  OoUeffs. 
Matthew  Watson. 
Lewis  Williams. 


1857. 


W 


David  Bigum  Martin. 
G.  Harrison  Meade. 
WUliam  Henry  Pike. 
Selden  Silliman  Richards. 


1868. 


(1.) 


Demetrius  Thomas  Arosmena. 

George  Frederick  Barker,  M.D.,  Medical 

College,  Albany,  1868. 

Profesior  of  Natural   Selenee  in  Western 

UnlTerai^  of  PennsrlTania ;  and  of  Phraio- 

loffleal   OhemlktiT  and   ToxloolofTt  Tale 

OoUete. 

John  Marcus  Blake,  Assistant  in  Chem< 

istry. 
Julius  Gay.  A.B.,  1856. 
Henry  Kelly  Hodges. 
Horatio  Kendall  fting. 


Charles  Stewart  Kittredge,  C.E.,  18C 

Fidel  Pombo. 

AllVed   Perkins  Rockwell,   A.B., 

A.M.,  1858. 
Prof,  of  Bfininf  Jn  Tale  College  ;  and 
Bfan.  Inat  of  TechnologTf  Boston. 
♦Edward  Sackett.    *  1861-2. 
Orson  Cowles  Sparrow,  A.B.,  1854, '. 

Long  IsL  Hosp.  Med.  Coll.  1864. 
John  Davenport  Wheeler. 


1859. 


W 


Franklin  Booth. 

Henry  Augustus  DuBois,  M.D.,  1861. 
WUliam  Buck  Dwight,  A.B.,  1854. 
Alexis  Wynns  Harriott,  A.B.,  1866:  A.M., 
1869. 


George  Dallas  Seeley. 

George  Hazard  Smith. 

Sutherland  Douglas  Twining,  M.D., 


1860. 


W 


Clifford  Coddington. 
Alfred  William  Heam. 
Edwin  Hutchinson,  M.D.,  New  York  Col- 
lege of  Physicians  and  Surgeons,  1866. 


Edward   Augustus   Manice,  A.B., 

A.M.,  186L 
Joseph  Addison  Rogers,  C.E.,  1866. 

Assistant  in  Sngineerlnc- 
Walter  Scott  Sheafer. 


1861. 


W 


Oscar  Dana  Allen. 

Assistant  In  Obemistrf. 
Charles  W.  Burrafi:e. 
Jos^  Filomeno  Cimentes. 


Salom^  Martines. 
Gideon  Emmett  Moore. 
Carrington  Howard  Raymond. 
Joshua  Sands. 


1862. 


W 


Charles  Henry  Bunce. 
John  Grifian. 
Clarence  King. 

Ohfefof  UielJ.8.  QmL  Snrrer  of  the  40th 


Daniel  Smith  Mead. 
Samuel  Parsons. 
Hubert  Cowles  Ward. 


QBADUJLTB8. 


89 


1863. 


W 


Witsoo  Andrews  Goodyear. 
Arnold  Ha^e. 


ChariesBilL 

Sobert  Long  Brownfleld. 
Bevcriv  Scott  Burton. 
^.AMbtaot  Id  Oh«Biktrr. 
Edwin  Wallace  Carpenter. 
EUiworth  Daggett 


William  Henry  Glenny. 
Charies  Holt 
Franda  J.  Leavena. 
Albert  Farsona  Maasey. 
Aleiander  Smith  Palmer. 
Sfnford  Robinaon. 
Henry  Rogera. 
llieron  Skeel,  CE.,  l^M- 
^  •    ir.U.  8.NaT7. 


ILandon  Eetchnm,  (Honorary,  1866). 
l*IgnatioM.Megia.     «186fi. 


1864. 


W 


Frederick  Farnaworth,  M .  D.,  New  Tork, 

1867. 
Albert  HiUer  Roffe. 
Henry  Dyer  TifGuiy. 
Arthur  Van  Harlingen,  M.D.,  Uniy.  Fa., 

1867. 


1865. 


(«) 


James  Bennett  Stone,  C.S.»  1866. 

Aaalataiit  in  Bmlinmlngi 
Frederick  Folger  Thomas,   A^B.,   1868, 

A.M.,  1866. 
Samuel  Reading    Throckmorton,  A.B., 

1868,  A.M.M.866. 
Martin  Van  Harlingen. 


1866. 


W 


George  Douglass  Coit 
Adrian  John  EbelL 
Charles  Henry  Gauss. 
Alexander  Ufford  McAllister. 


John  Jacob  Matthias,  A.B.  UAiy.  of  New 
Tork,  1862,  A.M.,  QHd,,  186& 
Aailstaat  In  Ohtmistar. 


1867. 


(«) 


Volney  Giles  Barbour.                               William  GUbert  Mixter, 
AMstant  in  Sn<ine«rtnf«  Profeam  of  Civfl Aatiatant  in  Ghemlatnr. 


. f  OlTfl 

f       Sn^neerinc  in  the  UnlT«nitr  of  Yennont 
»ohn  Kennedy  Beeson. 
Alfred  CaldwelL 

^muel  Hosmer  Chittenden. 

^yman  Stewart  Ferry. 

^eter  Houtz  Grove. 

Robert  Michael  Grove. 

Charles  Heniy  Hubbard. 


William  Harmon  Niles. 
Sidney  Irving  Smith. 

Aniafnt  In  KooIof7> 
Daniel  Halsey  Wella,  C.E.,  1868. 

AiPlatant  in  Inttnaorinf  . 
Joseph  Thompson  Whittdsey. 
Luther  Hodges  Wood,  M.D.,  1869. 


1868. 


Mrellinffton  Miles  Andrew. 
<..eoiiara  Strong  Austin, 
^korge  Franklin  Bailey, 
^amnel  Atkins  Barbour. 
•Frederick  Converse  Beach. 
OTames  deTrafford  Blackstone. 
Eugene  Stuart  Bristol. 
-Albert  Gardiner  Qark. 
^enry  Marchant  Dudley, 
^enry  Turner  Eddy,  B.  A.,  1867. 
^Barton  Darlington  cvans. 
Edward  Forsyth  Finney. 
James  Fowler. 


(>•) 


Frank  Morton  Guthrie. 
John  Corey  Hersey. 
George  Anson  Jackson. 
Joseph  Scott  McKelL 
Charles  Kinney  Needham. 
Frederick  Gteorge  Noonan. 
Lyman  Bradley  rarshall. 
William  Wallace  Redfleld. 
Alexander  Renick. 
Joseph  Perkins  RockwelL 
Lewis  Bridge  Stone. 
Samuel  Swut 
Heniy  Shaler  WHliams. 

Total, 


155 
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V.  STXJDENTS. 

The  following  catalogue  is  intended  to  include  the  names  o: 
who  have  been  members  of  the  Scientific  School  of  Yale  Col 
since  its  beginning  in  1846.  Possibly  a  very  few  names 
inserted  of  those  who  were  students  of  the  Philosophical  Dej 
ment,  without  having  any  connection  with  the  Scientific  Sch 
and  so  also  two  or  three  names  may  be  omitted  which  sh> 
have  been  included.  Such  errors  if  pointed  out  will  be  corre 
in  future  impressions  of  the  catalogue.  Where  the  present 
dences  are  known  they  are  given ;  otherwise  the  paternal  hone 
the  college  residence  is  mentioned.  Ko  efforts  have  been  mac 
ascertain  the  professions  or  employments  of  the  persons  nai 
and  consequently  only  a  few  are  specified.  The  star  prefixed 
name  indicates  death.  The  academic  degrees  were  conferrec 
Yale  College,  unless  otherwise  stated.  Every  person  who  can 
nish  the  information  which  this  catalogue  should  include  is  eamc 
invited  to  write  at  once  to  the  "  Secretary  of  the  Sheffield  & 
tifio  School,  New  Haven." 


NAMES. 

186G-9 

Abbot,  William  Greene, 

Norwich,  < 

1868-9 

Abbott,  James  WhitiD,  a.b. 

New  Haven,  ( 

1865-8 

Abemethy,  William, 

Oregon  City,  Or 

1862 

Abrahams,  Woodward, 

Baltimore 

1867-9 

Adam,  Joseph  Bampson, 

Canaai 

1861-2 

Alexander,  William  Felix,  A.B. 

VTashingtoE 

1863-6 

Allen,  Frederick  Hoyt,  ph.b. 

New  Haven,  < 

1861-4 

Allen,  Oscar  Dana,  ph.b. 

OhMoUH  intbefraedomlron  and  Steel  Works. 

Lewistown,  ] 

1868-9 

Alsop,  Joseph  W.  Jr.    (Agric.) 

New  York 

1852-3 

•Alter,  Joseph  Heniy,  A.M.    (iferc.)    (*  1864.) 

PhUadelphii 

1860-1 

Ambler,  Daniel  Griffith, 

JacksonYille 

1865-7 

Anderson,  John, 

Bedford  Springf 

1865-8 

Andrew,  Wellington  Miles,  ph.b.    (Eng.) 

Orwige,< 

1861-2 

Andrews,  E.  B. 

Profeuor  of  Ohem.  ft  ChoL  in  Marietta  Oollefe. 

Marieti 

1868-9 

Andrews,  Horaoe, 

New  York 

1865-6 

Andrews,  Mark, 

Boohester,  1 

1867-60 

Andms,  E.  Van  Arsdale,    (Eng.) 

Newark, 

STUDBNTS. 
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1864-6      Anthony,  William  A.  PH.B.  Antioch,  0. 

ProlMMr  of  Ohem.  A  MJntnL  in  Intloeh  OolL,  Ohio. 
856-8       Aroflmens,  Demetrio  Thomas,  PH.B.    (Mere) 
1864-6       Atwater,  Montgomeiy, 
1867-9       Atwator,  Wilbur  Olin,  K.A.  WesL 

Atwood,  Thomas  Ira. 
866-9       Austin,  Leonard  Strong,  ph.b,    (Meoh.  Eng.) 
868-9       Ayres,  Henry  Wilcox, 
868-9       Bacon,  Edwin  Faxon, 
1866-8       Bailey,  Qeorge  Franklin,  ph.b.    (Eng.) 
86t-9       Bailey,  Henry  Moore, 
86M       Baird,  George  William,  ajb. 

Ueat.  U.  8.  AnnF. 
866-7       Baker,  Henry  Norris.    (Mera) 
867-9       Baker,  William  Martin.    (Teacher.) 
866-7        Baldwin,  John  Thornton, 
867-9       Ballard,  Charles  Thruston, 
1866-8       Barbour,  Samuel  Atkins,  ph.b.    (Eng.) 
864-8        Barbour,  Volney  Giles,  ph.b.,  o.b. 

Prof,  of  OiTll  Xag.  in  Unly.  of  Yennont. 
856-8       Barker,  George  Frederick,  ph.b.,  k.d.  Alb. 

Proi:  of  Obem.  and  Q^ol.  in  Wheaton  OdUn  HL  ;  Prot  of  Nat.  Sd.  in  Wett. 
UniTn  Penn. ;  Prof,  of  PhyaioUOhem.  and  Tozieolo«7t  Tale  Coll. 


New  York  City. 

NewHayen,  Conn. 

Brandon,  Vt 

Greenport,  N.  Y. 

Stratford,  Conn. 

Hartford,  Conn. 

Norwalk,  Conn. 

Butland  Centre,  Vt. 

Rutland,  Vt* 

Milford,  Conn. 

Brooklyn,  N,  Y. 

New  York  City. 

St.  Louis,  Mo. 

Louisville,  Ky. 

Bristol,  Conn. 

Burlington,  Yt. 

New  Haven,  Conn. 


847-8 
860^1 
864-« 
1852-3 
-2 
.861-6 
.866-8 
867-8 
864-7 
86M 


866-8 
86MO 

1-2 
861-4 
866-6 
864-7 
859-61 
866-9 
86M 
185M 
85MO 

.853-6 
866-9 


'61-2  *Bamard,  John  Bacon,    *  1852. 
Barnes,  Lorin,  b.a.    (Agric.) 
Barrows,  Eiyah  P.    (Teacher.) 
Bastida,  Julio, 
Battle,  John  J. 

Beach,  Charies  Yale.    (Merc.) 
Beach,  Frederick  Converse,  ph.b. 
Beers,  Herbert  Booth, 
Beeson,  John  Kennedy,  ph.b. 
Belden,  Herbert  C,  k.d.  al 
Belknap,  William  Richardson, 
Bennett,  Thomas  Gray.    (Eng.) 
*Bergen,  William  H. 
Bigelow,  Artemas,  b.a.  WesL  Univ. 
Bill,  Charles,  ph.b.    (Publisher.) 
Billings,  Arthur  W. 

Bissell,  Evelyn  Lyman,  kj>.    (Physician.) 
Bissell,  Hezekiah, 
Bissell,  Roman  Augustus, 
Blaokstone,  James  De  Trafford, 
Blackwood,  Joseph, 


New  Haven,  Conn. 
Bloomingdale,  IlL 
Andover,  Mass. 
Trinidad,  Cuba. 
Edgecombe  Co.  N.  0. 
Brooklyn,  N.  Y. 
Stratford,  Conn. 
Brookfleld,  Conn. 
Uniontown,  Pa. 
West  Springfield,  Mass. 
Louisville,  Ky. 
New  Haven,  Conn. 
Brooklyn,  N.  Y. 
Penn  Yan,  N.  Y. 
Norwich,  Conn. 
Hatfield,  Mass- 
New  Haven,  Conn. 
East  Windsor,  Conn. 
Detroit,  Mich. 
Norwich,  Conn. 
Philadelphia,  Pa.. 
Ithaca,  N.  Y. 


Blake,  Eli  Whitney,  ila. 

PzofoMor  of  Indnatr.  Mechanics  and  Phyiica  in  Oomell  Uniyenltr. 
Blake,  George  A.  New  Haven,  Conn. 

Blake,  John  Marcus,  ph.b.  New  Haven,  Conn. 

Blake,  Theodore  A.  b.a.  N.  Y.  Free  Acad.    (Civil 
and  Min.  Eng.)  San  YiKosAsf^f^y  Q^. 
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1849-52 

1849-60 

1869-60 

1849-50 

1863-4 

1854-6 

1867-9 

1864-5 

1852-4 

1863-4 

1863-7 

1867-9 
1856-7 
1849-50 
1848-60 

1862-3 


Blake,  William  Phipps,  ph.b.    (Geologist.)  Washington,  D.  C- 

ProfeMor  In  the  GoUeffe  of  GalifomU ;  CtoolocUt  to  the  U.  8.  Paeifle  B.  B^ 
Ex.  tinder  Lient,  R.  8.  WUUamioD. 
filake,  William  S.    (Manufacturer.) 


(Bng.) 


Blinn,  William  H.    (Agric.) 

Bliss,  Sylvester  S. 

Boies,  Edward  F. 

EoiablaQC,  Amuitid^  ph.r 

Booth,  FrankliE,  phb. 

Bott worth,  Snmu©]  C. 

Bowers,  Charles.    (Eng.) 

Bowmaim^  James  Pierre,  B.A.  Trin. 

Bradley,  Frank  Howe,  b.a.    (G^logist) 

Prntflour  of  Nftt.  S^L  in  HuiOTer  GoUecet  Indiuia. 
Braadegee,  Townshend  Stith,  Berlin,  Oonii. 

Brandotj,  Robert  Lindsley^  B.A.        Fort  Adams,  WlUdnson  Go^  IOm. 
Brewer,  Francis  A.  Springfield,  Mass 

Brewer,  William  Henry,  ph3.,  k.a.  New  ^ren,  Gono. 

Botanist  to  Oeoloffieal  Sarrej of  Oalif omia ;  Norton  ProLoT  Asxiealtanli 
YaieGolL 
Brinkerhoff,  William,  b.a.  al. 

r  In  FruikllD  OoIL,  Ind. 


Boston,  ICass.-. 

Whallonsburgh,  N.  Y  • 

Springfield,  Maas^ 

SLeene,  N.  K. 
New  Orleans,  Li^i. 
B.  Windsor,  Oma*. 

Berlin,  Oonn. 

Lowell,  Mass. 
W.  Felidaaa,  Ia. 

Hanover,  IndU 


Franklin,  Ind. 


1854-5 

Brinley,  Beajamin  F 

Paris,  Ky. 

1866-9 

Brinley,  Charles  Augustua, 

Hartford,  Ooon. 

1867-9 

Brinsmade,  Daniel  Seymour, 

Trumbull,  Oonn. 

1852-3 

Brinton,  Caleb, 

Westchester,  Pku 

1852-6 

Brinton,  Joseph  Hill,  ph.b. 

Thomboiy,  Pa. 

1863-9 

Bristol^  Eugene  Stuart,  ph.b.    (Chem.) 
Asifitant  ia  Metallornr. 

New  Haven,  Oonn. 

1864-6 

Bronson,  Nathan  Smith,  ph.b. 

New  Haven,  Oonn. 

1867-8 

Bronson,  Stephen  Henry,  k.d. 

New  Haven,  Oonn. 

1867-9 

Brooks,  Charles  Peter, 

Blooming  Grove,  N.  T. 

1860-61 

♦  Brown,  Nathan  L.  Church.    *  1863. 

Boston,  Mass. 

1847-8 

BrowTi,  PerciFal, 

Jamaica,  W.  L 

1862-4 

Brownfleld,  Robert  Long,  ph3.    (Eng.) 

Uniontown,  P^ 

1861-3 

Browning,  Abraham  M. 

Oamden,  N.  J. 

1847-8 

Brownson,  John  0. 

Norwich,  Oonn. 

1848-60 
1862-3 

Brush,  Georgo  JarTis^  ph J.  m.a. 

New  Haven,  Oonn. 

Prormor  of  UHb}  Lqtvt  and  MinenJofy  in  Talo  OoU. 

1866-9 

Buck,  FranciB  Dudley, 

New  To  A  01^. 

1868-9 

B  uckingham,  Hen  ry  Gay  lord.    (Teacher.) 

Stamford,  Conn, 

1860-1 

Buckley,  Joseph  Hall, 

Comwallis,  N.  S, 

1856-7 

Bulkley,  George,  M.A. 

Southport,  Conn. 

1862-3 

BuU,  Edward  a    (Merc.) 

New  York  City. 

1864-6 

BuUard,  Richard  P. 

Perry,  N.  T. 

1860-2 

Bunoe,  Charles  Henij,  PH.B.    (Eng.) 

Hartfoi^  OoBXL 

1849-51 

Bunoe,  Jonathan  B,    (Mere.) 

Hartford,  OooiL 

1867-9 

Burkett,  Ralph  Howard, 

Hartford,  OnuL 

1852-3 
1859-61 

Burrage,  Charies  W.  ph.b.  (Oivil  Engineer.) 

leomintter,  ICaaa. 

BTUDBKTS. 
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186M 
18^8-9 


1865-6 

186t-8 

186t-9 

1853-4 

1867-8 

1866-7 

1865-6 

1854^ 

1868-8 

1855-6 

1861-4 

1853-3 

1856-7 

1864-6 

186&-7 

186S-9 

1854-6 

1852-8 

1866-9 

1868-9 

1864-7 

1853-^ 

1850-1 

1867 

185S-60 

1865-8 

1866-9 

1849-50 

1867 

1864-6 

1848-9 

1852-3) 

1855-6  f 

1858-60 

1863-6 

1861-7 

]86fr-a 
1854-5 
1866-9 


(Eng.) 


Burt,  Luther  White, 
Burton,  Beyerlj  Soott,  ph.b. 

Ohemiat  to  Butehen'  Steel  Works. 
Buiwaah,  Kathaniel,  k.a. 

Prot  of  Natnnl  Sdanoe,  Yiotorla  OoU.,  0.  W. 
Bush,  James  Clark, 
Bussing,  Oomelius  Wallis.    (Merc.) 
Butler,  Henry  V.    (Paper  Manufacturer.) 
Caldwell,  Alf^  ph.b.    (Lawyer.) 
Caldwell,  Harry, 
Calvert,  Thomas  Elwood, 
CalTO,  Dario, 
Cameron,  Angus,  ll.b. 
Campbell,  Charles, 
Candee,  Ben^^iQin  Button, 
Candee,  Qideon  Horatio,  ph.b. 
Carleton,  Horace  Monisson, 
Carmalt,  William  H. 

Carpenter,  Edwin  Wallace,  ph.b.    (Editor.) 
Carpenter,  Thornton,  if.A.  So.  CaroL 
Cassatt,  Alexander  J. 
Chapman,  Curtis, 
Chapman  James  W. 
Chapman,  Shennan  Hartwell,  a.b.,  h.d. 
Cheseboro,  Joseph, 

Chessman,  Charles  Francis,  PH.B.    (Eng.) 
Chidsey,  Andrew  Dwight, 
Chittenden,  George  Be^jamm, 
Chittenden,  Samuel  Hosmer,  ph.b.    (Eng.) 

AMbt.  iDclneer  eii«a«ed  on  Union  Pacifle  B.  R. 
Chotard,  J.  Charles, 

Chubb,  A.  La  Mont.    (Manuf.  of  Agria  Impl.) 
Churchill,  Frederic  Hosea, 
Clftientes,  Jos6  Filomeno,  ph.b. 
Clark,  Albert  Gkurdiner,  ph.b. 
Clark,  Clarence  Marcellus, 
Clarke,  Charles  G. 
Clarke,  Dorr, 
Clarke,  Frederic  William, 
^Clark,  Lucius.    (Manufacturer  of  Paper.) 

Cochran,  William  Batcheler,  ph.b.   (Eng.) 


Hartford,  Conn. 
Philadelphia,  Pa. 


Kew  Hayen,  Conn. 

Brooklyn,  N.  Y. 

Paterson,  N.  J. 

Wheeling,  W.  Va. 

Wheeling  W.  Va. 

Newtown,  Pa. 

Bogota,  N.  Granada* 

LeRoy,  N.  T. 

MUbum,  N.  J. 

Branford,  Conn. 

Oxford,  Conn. 

New  Tork  City. 

Friendsville,  Pa. 

Helena,  Montana. 

Camden,  &  C. 

Westchester,  Pa. 

PeekskiU,  N.  T. 

Warsaw,  N.  Y* 

Bridgeport,  Conn. 

Stoning^D,  Conn. 

Milford,  Mass. 

New  Haven,  Conn. 

East  Biver,  Conn. 

Madison,  Conn. 

Natchez,  Miss. 

Grand  Rapids,  Mich. 

New  Britain,  Conn. 

Copiapo,  Chili. 

Cincinnati,  0. 

New  Haven,  Conn. 

Albany,  N,  Y. 

Batavia,  N.  Y. 

San  Francisco,  CaL 

Northampton,  Mass. 

Methuen,  Mass. 

Coddrngtouy  Clifford,  ph.b.    (Eng.)  New  York  City. 

Colt,  George  Douglass,  ph.b.  Norwich,  Conn. 

Collier,  Peter,  m.a.  ph J).  Burlington,  Vt 

Protawr  of  Ohemistrr,  etc  in  the  Unlvenitf  of  Yermont. 
♦  Collier,  Thomas  Fassitt,  b. a,  W.  U.,  St.  Louis,  (♦  1868.)  St.  Louis,  Mo. 
Colton,  John  W.  Springfield,  Mast. 

Conkling,  Utred  Ronald,  New  Yotk  Cltf 


u 
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1862-3 

Conner,  Farar  B. 

Natd 

1850-1 

Conner,  Sydney  8. 

Daj 

186^-3 

OonweU,  Charles  H. 

Worthingi 

1861-3 

Cook,  William,  b.a.    (Chem.) 

Newl 

1868-9 

Cook,  William  Burt, 

Huntingt 

1855-6 

Cooley,  Edwin  A. 

Amhe 

1849-50 

Covington,  Turpin,  m.d.,  oL 

Vi<tob! 

1867-8 

Cragin,  John  Holton, 

New  Ha^ 

1865-6 

Craig,  Willie  Lawrence, 

Peeksl 

1848-53 

Craw,  William  Jarris,  ph.b. 

Norwi 

1849-50 

Crooke,  John  J.    (Metallurgist.) 

Newl 

1862-6 

Crooke,  Robert  L.    (Manufacturer.) 

Flatbi 

1852-4 

Crosby,  Stephen  Lyfonl,  i^H-B.    (Civ.  Eng.) 

Manches^ 

1855-7 

Curtis,  Edward,  PH. B.    (Rng) 

Newl 

1866-9 

Curtis,  Frederick  Smillie, 

Stratft 

1851-2 

Curtis,  James  M. 

Coveni 

1848-9 

Curtias,  Frederick  B. 

Buffi 

186t-9 

Cutter,  WiUiam  Richard, 

Wobu 

1863-4 

Daggett,  Alfred.    (Druggist) 

NewHa^ 

1862-5 

Daggett,  Ellsworth,  ph3.    (Mhiing  Engineer.) 

NewHav 

1851-2 

Bakln,  Prajieia  E.,  k.a.  Ham. 

Newl 

1868-9 

Dart,  Joseph, 

Buffj 

1868-9 

Dart,  Justus  Viaton, 

New  Lond 

1861-2 

Davenport,  James  Boonnan.    (Merc.) 

New! 

1868-9 

Davenport,  Russel  Wheeler, 

New -5 

1868-9 

Davis,  BenjamiD  Franklin, 

Roc 

1864-5 

Davis,  Charles  Mnrtel, 

Lafaj 

1865-7 

Davis,  John  Morrison, 

Allegheny 

1852-3 

Day,  Austin  a.    (Manufacturer.) 

Naugatu 

1851-2 

Day,  Edmund, 

W.  Springflc 

1853-4 

Dayton,  Lewis  M.    (Eng.) 
BTt  Lt.  Col.  U.  8.  A. 

Mad 

1864-5 

Dean,  ailbert  Smith, 

Poughkeep 

1854-6 

DeForeat,  Erastus  Lymafi,  A.M.,  ph.b. 

WatertoT 

1852-3 

Deming,  Fredorick, 

Fanningt 

1857-9 

Dering,  Sylvester, 

Uti 

1856-7 

Dexter,  Benjamin  Frftnklm, 

Rochesi 

1849-50 

Dickermao,  Charles.    (Manufact.) 

NewHav 

1868-9 

Dickerson,  Frank, 

Newl 

1867-9 

Dickinson,  Bev.  John.    (Clergyman.) 

Westvi 

1868-9 

Dickson,  Fredorick  Stoever, 

WestCh 

1854-5 

Divine,  Robert  L. 

Sheldra 

1865-7 

Dodge,  Charles  Richards, 

hM^nU  la  Eptdm.  U,  8.  Agr.  Dept 

Washing 

1866-7 

Doten,  Chorlei  Arthur, 

Bridgep< 

1849-50 

*Dou glass,  William, 

Louis 

1866-7 

Dow,  WUiiam  Franklin.    (Civil  Eng.) 

Detr 

AMlft.  Inc.  on  the  Branswiek  and  Maoon  B.  B^  Oeoi«la. 

1805-6 

Dow,  VirgU  Maro,  m.a.,  ii.d.    (Druggist) 

NewHav 

1848^ 

Dnke,  H.  F. 

Natd 

BTUDSinB. 
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[MM 
1866-0 

865-8 

1854-« 
[86M 
;84».9 
868-9 
86t-8 
85M 
86M 

86M 

1858-9 
186M 
1861-2 

1851-2 

m-8 

[869-6 
887-8 
1862-3 


861-3 
882-4 
886-8 
84T-8 
861-1 
861-4 
863-4 
868-8 
864-7 

866-8 
867 

868-8 
866-9 
868-8 
864-6 
867-8 
847-8 
866-8 
866-6 
86»-6S 


Brown,  Thomas  M.,  ilb.,  Univ.  of  Pexm. 

BuBois,  Augustas  Jay, 

DuBois,  Henry  Augustus,  ph.&,  xj>. 

SiixvMMi  tr.  8.  An&7« 
Dudley,  Henry  Marohant,  PH.B. 
Duer,  Edward  Louis,  if.A.,  n J>.  Univ.  Pa^ 
DuPre,  Warren, 
Dnrand,  Levi.    (Agric.) 
Durand,  William  Cecil, 
Dorand,  Jesse, 
Buiant,  Warren  A. 
♦Button,  Arthur  H.  (West  Point,  1861.)  ♦1864. 

Gapt.  iDffliiMn,  U.  8.  k^  OoL  URt  Conn.  YoL 
♦Buvillard,  John  Antofaie,  ph.b.    (*1866.) 

Ll0«lUthn.8.Int 
Bwight,  William  Buck,  if.A.  ph.b.    (Teacher.) 
Bwinelle,  Charles  Hascall, 
Byer,  Henry  A.    (Merc.) 

8«cretar7  Oonn.  State  Afrtoaltnrtl  Sodetr. 
Baster,  Bev.  John  D.,  h.a.  ph.d.  Heidelberg, 

ProC  of  Nat  Phlloa.  and  Ohem.  In  UoIt.  of  G«oi«la. 
Eaton,  Daniel  Cady,  k.a.  b.  b..  Harvard, 

Prot  of  BotanTt  Tale  GoU. 

Ebell,  Adrian  John,  ph.b.    (Lecturer.) 
Eddy,  Henry  Turner,  B.A.  PH.B. 
Edes,  Henry  W.    (Eng.) 
Egleston,  Thomas,  x.a.    (Mining  Eng.) 


(Chem.)  Philadelphia,  Penn. 
Kew  Haven,  Conn. 
New  Haven,  Conn. 

Whitinsville,  Mass. 

Crosswicks,  N.  J. 

Bpartenburg,  S.  0. 

Derby,  Conn. 

Mnford,  Conn. 

Warwick,  M.  J. 

Boston,  Mass. 

Wallingford,  Conn. 

Cape  Vfaicent,  N.  T. 

West  Point,  N.  Y. 

Oakland,  CaL 

Hartford,  Conn. 


St.  Louis,  Mo. 

New  Haven,  Conn. 

PurgittsviUe  P.  0.,  W.  Va- 
North  Bridgewater,  Mass. 
Boston,  Moss. 
New  Tork  City. 
ProfeMor  of  MttaU.  and  Minefai.  in  the  Sehool  of  Mines.  GolnmMa  GoUe^e.  N.  T* 


Engell,  George  Phillip, 

Espinosa,  Bafael,  ph.b.    (Eng.) 

Evans,  Barton  Darlmgton,  ph.b.    (Editor.) 

Evans,  Qurdon,  H.  a.    (Teacher.) 

Pamsworth,  Frederick,  ph.b.,  if.D.  New  York. 

Penner,  Arnold  Borden.    (Manufacturer.) 

Ferguson,  John  C,  b.a.  Union  ColL 

Ferry,  Charles  Addison, 

Ferry,  Lyman  Stewart,  ph.b.    (Eng.) 

AMitt.  Snf  .  on  the  Air  Line  B.  IL,  Oonn. 
Finney,  Edward  Forsyth,  ph.b.    (Eng.) 
Fisher,  Bobert  A.,  if.D.,  al 

Prot  of  Ohenu  Mining  and  Metall.  in  the  UniT.  of  Oalifomia. 
Flagg,  Wilbur  Wells,  Yonkers,  N.  Y. 

Folsom,  Joseph  Eobinson,  New  Haven,  Conn. 

Foote,  Arthur  DeWint,  Guilford,  Conn* 

Ford,  James  B.  New  York  City. 

Foster,  William  B.,  Jr.  New  York  Ci^. 

Fowler,  Henry  D.  Newburgh,  N.  Y. 

Fowler,  Jame^,  ph.b.  Westfield,  Mass. 

Fowler,  John  Henry,  Bast  EUiven  Conn. 

•Itendi,  B.  Qreavilto,  Turner^  Ma% 


Cherry  Valley,  N.  Y. 

Bogota,  N.  Granada 

West  Chester,  Pa. 

Beruyter,  N.  Y. 

Norwich  Conn* 

Plainfield,  Conn* 

Charlotteville,  N.  Y- 

New  Haven,  Conn. 

New  Haven,  Ct. 

St  Louis,  Mo. 
San  Francisco,  Cal. 
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1864-6 
1864-6 
1867-8 

1864-6 

1856-8 

1864-6 

1858-68 

1848-9 

1855-7 

1862-3 

1853-6 

1862-5 

1867-8 

1861-4 

1868-9 

1860-1 

1867-9 

1867-8 

1868-6 

1868-9 

1866-8 

1860-2 

1868-9 

1868-9 

1864-8 

1864-7 

1864-8 

1864-7 

1864-8 

1868-9 

1861-8 

1868-9 

1866-8 

1862-8 

1866-7 

1856-9 

1867-9 

1866-7 

1868-4 

1863-4 

1864-6 

1867-9 

1866-7 

1853-4 

1868-9 

1848-9) 

1864-6  f 


Fuller,  George  Franklin,  PH.B.  Bri|^bton,  Hml 

Oardiner,  CharkH  Starr,  Mihrmkee^  Wii 

(Gardner,  James  Terry,  pkb.    (Hon.)  Troy,  K.  T. 

Topographer  to  the  U.  B.  Burr,  of  40th  PanlleL 

Gauss,  Gh&rles  Qenij  ph.b.    (Eng.)  St  Caiaitos,  Ma 

Gay,  Juliua,  m.a.  ph.b.    (Eng.)  Eumington,  Goon. 

Geist,  Alfired  William.    (Assayer.)  Boston,  Mais. 

Gibbs,  Josiah  Willard,  if.A.,  ph.d.  New  Hayeo,  Ckam. 

Giddln^  Fredorick  Salmon,  b.a.  Blin.  LL.B.  Yale,  OoUiosTille,  ]]L 

Qilbert,  John  Kmg,  PH.B.  Concoidia,  U 

Giileapio,  WUliam  G.  Natchez,  Ki«. 

Gilman,  William  Charles.    (Merc.)  New  Yoric  Gitj. 

Glenny,  William  Henry,  PH.B.    (Merc.)  BuflUo,  N.  T. 

Glenny,  B  ry an  t  B  urwell,  Buffalo,  N.  T. 
Goodyear,  WataQiiAtidTt*WB,PH.B.  (Giy.&Min.Eng.)  8.  Francisco,  Gel 


Qorlmm,  Charles  Elisha, 

Gould,  Thomas.    (Agric.) 

Grant,  Justus  Herbert, 

Gray,  George  Harrison, 

Greflu,  Cbarlea  Heniy, 

Greene,  William  Parkinson, 

Griggs,  Julian, 

Grifian,  John,  ph.b.    (Eng.) 

Griswold,  Charles  Woodford, 

Griswold,  John  Wool, 

Grove,  John  H.    (Iron  Master.) 

Grove,  JothuA  Comly,    (Iron  Master.) 

Grove,  Peter  Houtz.    (Iron  Master.) 

Grove,  Robert  Michael,  ph.b.    (Iron  Master.) 

Guthrie,  Frank  Morton,  ph.b. 

G^instor,  Petor  Francis, 

Hague,  Arnold,  ph.b.    (Ghem.  and  Metal) 

Hall,  Alvah  William, 

Hanford,  David, 

Hardmg,  W. 

Hu-ger,  Charlei,  ph.b.    (Eng.) 

Harriott,  Al^iiu  Wynne,  m.a.,  ph.b.    (Eng.) 

Harria,  WlUmm  Sturges, 

Oartt^  Omrles  Frederick,  b.a.  Acadia  OoU. 

Hartley,  Edward, 

AjMiit  on  ibe  GeoL  Sorr.  of  Oanadju 
Harvey,  Robert  H, 
Haskell,  Dudley  Ohflse, 
Hn^tidgs^  Charles  Sheldon, 
Ha  we  9,  George  Wesson, 
Hawkins,  Charles  A. 
Hawkins,  Philip  Owen, 

Hayden,  William  Hallock,  b.a.    (Metallurgist) 


New  Haven  Gods* 

Aurora,  N.  T. 

Auburn,  N.  T. 

Springfield,  Mass. 

Oinoinnati,  0. 

Norwich,  Codd. 

Chaplin,  Cons. 

Santiago,  Cuba 

New  Britain,  Conn. 

Troy,N.Y. 

Danville,  Fa 

Danville,  Fa 

Danville,  Pa 

DanviUe,!^ 

Orange,  N.  J. 

ScrantoUfPa. 

Boston,  Mass. 

Stamford,  Conn. 

Middletown,  N.  Y. 

Watortown,  Mass. 

Oxford,  Conn. 

Turks  Island,  W.  L 

Binghampton,  N.  Y. 

Poughkeepsie,  N.  Y. 

Mon^^  a  E. 

Somerset,  Bermuda.. 

Lawrence,  Kansas. 

Hartford,  Conn. 

Worcester,  Mass. 

Birmingham,  Conn. 

Wakefield,  &  L 

Oolumbua,  0. 
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Hasard,  Robert  G.  Kew  Haven,  Conn. 

Head,  John  Quincy.  Utica,  N.  Y. 

Hearn,  Alfred  Williams,  ph.b.    (Merc )  N.  Y.  City. 

Henry,  Daniel  Farrand,  ph.b.    (Assist  U.  S.  Coast  Sunr.)  Detroit,  Mich. 


Hepburn,  William  Irvine, 

Herricik,  Edmund  Perlee,  ph3. 

Horsey,  John  Corey,  ph.b. 

Higgins,  Alfred  W. 

Hill,  Alfred  Banks, 

Hillyer.  William  Slllunan,  B.A.,  And.  ColL  Inst 

ffinds,  Franklin  Allen, 

Hinds,  William  Alfred, 

Hodges,  Henry  Kelly,  PH.B. 

Hoes,  Edward  Van  Buren, 

Hollick,  George  Frederick,  ild..  New  York, 

Holly,  Edward  M.  K. 

Hohnes,  Samuel  Nelson.    (Cadet,  U.  S.  MiL  Ac.) 

Holt,  Charles,  ph.b.    (Manufacturer.) 

Hopson,  John  M. 

HopsoUf  William  Rufus, 

Horan,  Rev.  B.  J. 

Homblower,  Joseph  Courten, 

Hoyt,  Edwin.    (Agric.) 

Hubbard,  Charles  Henry,  ph.b. 

Hubbard,  David  L.    (Tanner.) 

Hubbell,  Rev.  William  Stone,  bjl. 

Hulst,  Nelson  Powell,  b.a. 

Humphrey,  Henry  Correll, 

Humphreys,  Henry  H. 

Hungerford,  Edward,  ICA. 

Prot  of  Obem.  and  GeoL  In  the  Uniy.  of  Tennont. 
Hunt,  Henry  0.    (Assayer.) 
Hurlbut,  George, 

Hutchinson,  Edwin,  ph.b.,  ild..  New  York, 
Ives,  Charles  Linnaeus,  h.a.,  h J).  Jeff.  Med.  ColL,  New  Haven,  Conn. 

ProfeMor  In  the  Medical  Department,  Tale  OoUete. 
Jackson,  C  Wolcott,  Newark,  N.  J. 

Jackson,  George  Anson,  ph.b.  North  Adams,  Mass. 

Jenks,  Stephen  A.    (Manufacturer)  Central  Falls,  R.  I. 

Jennings,  Leverett  A.  Wilton,  Conn. 

JUlson,  Benjamin  Cutler,  ph.b.  md.,  al,  Pittsburgh,  Penn. 

PxoC  of  Chem.  Mineralogy  And  OeoL  in  Onmbexland  Unlr.  Tenn.,  and  of 
Chem.  and  Geol.  in  Weft  Uniy.  of  Penn. 
Johnson,  E.  Emory,  East  Haddam,  Conn. 


Williamsport,  Pa. 

Athens,  Pa. 

Bridgeport,  Conn. 

Buffalo,  N.  Y. 

Redding,  Conn. 

New  York  City. 

Watertown,  N.  Y. 

Wallingford,  Conn. 

New  Orleans,  La. 

Ottawa,  HL 

Staten  Island,  N.  Y. 

New  Haven,  Conn. 

Boonton,  N.  J. 

New  Haven,  Conix. 

Farrardsville,  Pa. 

Bridgeport,  Conn. 

Quebec,  Canada. 

Paterson,  N.  J. 

New  Canaan,  Conn. 

Sandusky,  0. 

Glastenbury,  Conix. 

No.  Stonington,  Conn. 

Washington,  D.  C. 

Stamford,  Conn. 

Washington,  D.  C. 

Burlington,  Yt 

San  Francisco,  CaL 

Brooklyn,  L.  I. 

Utica,  N.  Y. 


Johnson,  Edward  Whiting, 
Johnson,  Samuel  William,  H.A. 

Prot  Analjrt.  and  A«ricnlt  Ohemigtrr,  Tale  ColL 
Johnson,  Rev.  Wilbur,  b.a. 
Johnston,  James  Grant, 


Norwich,  Conn. 
New  Haven,  Conn. 


Sandwich, : 
Davenport,  low*. 
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1859-62 

Jones,  George  William,  b.a. 

Profeuor  in  Iowa  AcrioaltanJ  GoUeffe. 

Ames,  lotr^- 

1866-9 

Judd,  Ljman  Blak^alee^ 

New  Haven,  Oos»^ 

1860-3 

Judd,  Orange,  m^.  TlTesl,  Univ. 

Sdltor  of  the  Amwlein  Acrteulturirt. 

New  York  OI«?J 

1868-9 

Judflon^  John  NicholST 

New  Haven,  Coc^ 

1868-9 

Keftflbey^  George  Maocullob, 

Newark,  N. 

1856-6 

Kellgn,  Danisl  M. 

B..Bloomfleld,N."^ 

1867-8 

♦Keodflll,  Jolin  E. 

Boeton,Ma^ 

1866-9 

KendAli,  Joseph  Goodhue* 

New  Tork  Cit^a 

1866-6 

Kfindrick, -Thomas  Meredith, 

Waterbury  Con_::« 

1865-7 

Kent,  Alexander  Hamilton,  pha    (Eng.) 

New  Orleana,  Lpi* 

1862-8 

Ketchum,  Tjandon,  pb.h. 

New  York  ats^ 

1860-2 

King,  Clare uco,  ph.b. 

Chief  of  the  U.  8.  Surfn  of  the  40th  PanJUel. 

New  York  (Xfcy. 

1849-50 

King,  George  F. 

Riceboro*,  GM. 

1856-8 

King,  Horace  Kendall,  ph.b. 

Tully,  N.  T. 

1858-4 

King,  James  T. 

Middletown,  N.  Y. 

1863-4 

King,  William  H. 

Liberfy  Go.,  Ga. 

1862-8 

Kirby,  William  J. 

Cherry  Valley,  N.  T. 

1847-50 

♦Kitcboll,  wniiflm,  1I.D.  Univ.  of  N.  T. 
(Jeolofiit  to  etnte  of  New  Jeney. 

Morriatowii,N.J. 

1857-9 

Xittredge,  Charloi  Stewart^  B.P.,  o.B. 

Nashua,  N.  H. 

1868-9 

Klein,  Joseph  Frederick, 

New  Haven,  Oonn. 

1866-7 

Knox,  William, 

Philadelphia,  Pa. 

1866-9 

Koon,  Charles  Byron, 

Auburn,  N  Y. 

1853-4 

Koone,  Isaac  F 

NorrifltowD,  Vn. 

1866-8 

•Lamport,  Lewis  Reed,  ph.b.,  m  d.  N.  T.  Univ. 

♦1868.     N.  Y.  City. 

1855-6 

Laacraft,  Charles  Elliott, 

Fair  Haven,  Ooim. 

1850-1 

Larkmj  Ethan  P     (Supt  of  Oil  Works.) 

Zorito8,PenL 

1867-8 

Lawther,  Samuel  Dyer, 

Fulton,  ICo. 

1862  5 

Leavens,  FrauclE  Jedodiah,  ph.b.    (Manu&oturer.)       Norwich,  Oonn. 

1868-9 

*Lee,  John  Timothy,        ♦1862-8. 

Southington,  Conn. 

1849-60 

Lefflngwell,  A.  H. 

New  Haven,  Goon. 

1848-9 

Louchars,  Robert  B.    (Landscape  Gkurdener.) 

Boston,  ICaaa. 

1866-7 

Lewi?!,  Rev  Joha  T.,  m.a.  Columb.  ColL 

Brooklyn,  L,  L 

1849-50 

Linaley  Edward  T. 

Meriden,  Conn. 

1863-6 

Lmaly,  Wilfori    (Artist.) 

New  York  (Xtj. 

1866-9 

LitUeUJEi,  AugustUi  Washington, 

Peoria,  DL 

1868-9 

Lobdell,  George  Granville, 

Wilmington,  DeL 

1864-6 

Loomis,  Francis  Englesby,  B.A.,  ph.d. 

Hfiw  Haven  ^  Conn, 

1860-2 

LoriUardT  Georgo  Lyndes, 

New  York  Oty. 

1867-9 

Lovoll,  William  Mead, 

Covington,  Ky, 

1867-9 

Lowe,  Francis  Asbury, 

W«8hingtooD.C. 

1866-9 

Lowe,  Houston, 

Dayton,  0. 

1851-2 

Lowrey,  Henry, 

Southington  Coon. 

1865-6 

Lucas,  James  Joseph,  B.A.  Gent  Coll.  Ky.,  B.  A 

Yale,     Buiville,  Ky. 

1862-3 

Lufkin,  Albert    (Bng.) 

Kewtoovlowtt. 

SrUDSNTB. 
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IMM 

*Liimmi8,  Hiram  Holt  m.d.    *186Q 

Russelville,  Ey. 

18(4^ 

Lyle,  George  W^  PH.B.    (Bng.) 

Athens,  N.  Y. 

1817^ 

Lymtzi,  Frederick  Gk)ld, 

Goshen,  Conn. 

lMi-7 

loman,  Qeorge  Richards, 

Northampton,  Mass. 

18W.T 

Lyon,  Wniiam  D. 

Mobile,  Ala. 

1863-6 

ICcAllater,  Alexander  Ufford,  ph.b.,    (Editor) 

New  Haven  Conn. 

186W 

ICcCabe,  Michael, 

New  Haven,  Conn. 

186T-9 

ICeOall,  James  Edward, 

New  York  City. 

1849-60 

ICoCalmont,  Robert,    (Chem.) 

Lame,  Ireland. 

1868-9 

ICoGleaii,  George  Chestley, 

Springfield,  Mass. 

1860-1 

ICcOnrdy,  Henry  Isaac,    (Chem.) 

Augusta,  Ark. 

186S-9 

HcDaniel,  Joseph  L. 

Wihnington,  Del. 

1863-6 

McDonald,  James  A.,  b.a.  Columb., 

Flushing,  N.  Y. 

1863-4 

McGregor,  James  Clarence,  ph.b.    (Eng ) 

Chicinnati,  0. 

1866-8 

McKell,  Joseph  Scott,  ph.b. 

Chillicotlie,  0. 

1864^ 

McLean,  Charles  Fraser,  b.a.  ph.d. 

New  Haven,  Conn. 

1862-3 

*McRuer,  William  Henry,  PH.B. 

Bangor,  Me. 

1861-8 

Maher,  John  Aloysius, 

New  Haven,  Conn. 

1864-6 

MaUory,  Charles, 

Mystic,  Conn. 

1858-61 

Manioe,  Edward  Augustus,  ph.b.  h.a. 

New  York  City. 

im-9 

Manning.  Henry  Swan,    (Mera) 

Brooklyn,  N.  Y. 

1857^ 

Marcy,  William  L. 

Coventry,  N.  Y. 

1867-ft 

Marks,  William  Dennis, 

St  Louis,  Mo. 

186S-3 

Marsh,  Daniel  a 

New  London,  Conn. 

1860-2 

Marsh,  Othniel  Charles,  h.a. 

Prof,  of  PalaeontoIocT.  Tale  CoU. 

New  Haven,  Conn. 

1867-8 

MarUn,  Charles, 

PhUadelphia,  Pa. 

1863-4 

Martin,  Constantine  H. 

AUentown,  Pa. 

1855-7 

Martin,  David  Bigum,  ph.b     (Eng.) 

Keokuk,  Iowa. 

]86d-«I 

Martinez,  Salomd,  ph.b.    (Eng.) 

Matanzas,  Cuba. 

1865-7 

Mason,  Thomas  Henry,    (Merc.) 

New  York  City. 

1868-5 

Massey,  Albert  Parsons,  ph.b. 

San  Frandsoo,  Cal. 

1847-8 

Mather,  Thomas  S. 

Simsbury,  Conn. 

1868-9 

Mather,  Thomas  William, 

New  Haven,  Conn, 

1866-8 

Mather,  Wallace  EUingwood, 

Andover,  Mass. 

1864-7 

Matthias,  John  J.,  ii.a,  N.  T.  Univ ,  ph.b.  (Merc.)  New  Haven,  Conn. 

1868-9 

Maxson,  Charles  Clarence, 

Waverly,  R.  I. 

1868-0 

Mead.  Charles  Durkey, 

Dayton,  0. 

1860-2 

Mead,  Daniel  Smith, 

Greenwich,  Conn. 

1853-4 

Mead,  Solomon,    (Agric  and  Manuf.) 

New  Haven,  Conn. 

1854-7 

Meade,  G.  Harrison,  ph.b.    (Eng.) 

Holden,  Mass. 

1855-6 

Megarey,  Alexander  H. 

Brooklyn,  L.  I. 

1861-3 

♦Megia,  Ignado  M. 

Oaxaca,  Mexico. 

1866-0 

Merriman,  Mansfield, 

Plantsville,  Conn. 

1852-6 

Messer,  Moses  H.    (Eng.) 

Onarga,  111. 

1866-1 

Milea,  Frank  Lawrence, 

Elkhart,  Ind. 

1868-0 

Bfilea,  WaUam  Augustus, 

Salisbury,  Conn. 

1640-50 

•Miller,  George  R. 

Louisville,  Ky. 

1855-6 

Miller,  Jot^ 

CftiOOG.'S.QiIWMfcdj^ 
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1863-5 

MUlikHDan,    (Agric.) 

Hamiltoiw    0. 

1863-4 

Mitchell,  Waiiam  J. 

Albany,  N.      T. 

1864-9 

Mixter,  William  Gilbert,  ph.b.    (Chem.) 
Aflsiatant  In  ChemistiT* 

Rock  Island,     31 

1866-7 

MoUer.  Alexander, 

Mineral  Point,  "^^ia. 

1849-50 

Moffat,  Daniel  C. 

Chester,  N^      Y. 

1868-9 

Moore,  Alfred  Louis, 

Fond  du  Lac,  V^^ia. 

1861-2 

Outchogue,  N.     T. 

1869-62 

Moore,  Gideon  Emmet,  ph.b.    (Chem.) 

San  Francisco,  ^USaL 

Auayer  to  the  Ooald  &  Carrr  Mining  Co.,  Virginia  Citf. 

1852-3 

Moore,  Ira,  ph.b.    (Chem.) 

Bridgewater,  K^bus. 

1854r-6 

Morehouse,  Louis  Peck,  ph  b.    (Eng.) 
Aflat.  Eng.  on  the  Illinois  Cent.  B.  B. 

New  Haven,  Car:»n. 

1862-4 

Morris,  Henry  L. 

New  Tork  C^»t7. 

1855-6 

Morris,  James  S. 

Morrisania,  N-^    T. 

1868-9 

Morton,  Joseph  Lewis, 

New  Tork  (^^. 

1852-5 

Mosman,  Alonzo  Tyler  ph.b. 

Awist.  in  U.  S.  Coast  Surrey. 

Brookfield,  M^bss. 
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Wing,  James  G. 

•Wing,  Matthew  Gregory,  ii.A.        (*1860) 
Wing,  Yung,  b.a. 
Wingfield,  George, 
Wires,  Rodney  a 

Withington,  James  H.,  m.a.  Waterville.    (Teacher.) 
Wolcott,  Ghirdiner  Howland, 
Wood,  Luther  Hodges,  ph.b  ,  x.d.    (Druggist) 
Wood,  William  L.  x  a. 
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1866-6  Woodbridge,  Rev.  William  lUed,  ICA.  ICvblelK 

1868-0  Woodward;  Richard  William,  b.a.  Fnmk 

1862  Woolsej,  William  Walton,    (Merc)  Kewl 

1869-61  Wright,  Arthur  W^  B.A.  fhj>.  Williamito' 
Tutor  ud  Instnictor  In  Physics,  Yale  Coll^  PxoL  of  Phjsiea,  WiUJ 

1862-3  Wright,  Leonard,  Hoosick  Fa 

1866-7  Teomaas,  Williams  H.  Coloml 

1860-1  Toumans,  William  J.  Saratc 

1866-7  Tsalgu^,  Alfonso,  Santia 

1865-6  Zabrlskie,  F.  H.  New  Hst 

1868-9  Ziegler,  Harry  Degen,  Philade 


ADDinONS. 

1868-8       Crane,  Robert  F. 

Kew  Ha^ 

1868-9        Fulton,  William  H. 

New  Ha^ 

186^-9        Harger,  Oscar,  b.  a. 

Oxf< 

1868-8       VerrilL  Bdgar, 

Noi 

1868-9       Wheeler,  Samuel,  B.  a. 

Bridgep 

SUMMARY. 

Doctors  of  Philosophy, 

Civil  Engineers, 

Bachelors  of  Philosophy, 

1 

Whole  number  of  Students, 

C 

PROGRAMME  OP  STUDIES. 


OBJSCT. 

Thx  Sheffield  Scientific  School  of  Yale  College  provides  for 
yoQDg  men  instruction  in  the  various  branches  of  physical,  natu- 
nil  and  mathematical  science,  in  the  French  and  German  lan- 
guages, and  other  studies.    Scholars  are  received  for  the  regular 
coarse  of  instruction  extending  through  three  years,  or  for  special 
Advanced  courses,  corresponding  with  their  respective  wants  and 
^uiiements.    Those  who  have  not  already  taken  a  college  degree, 
^m  conmionly  find  it  advantageous  to  enter  at  the  beginning  of 
the  Freshman  year.    Those  who  have  already  graduated  as  Bach- 
dors  of  Arts  or  Science,  and  those  who  have  otherwise  fitted 
themselves  for  advanced  studies,  may  enter  at  once  upon  special 
<^urses,  having  immediate  reference  to  their  professional  training. 

OBGANIZATIOK. 

This  institution  has  been  constituted  by  the  Legislature,  the 
Connecticut  college  for  the  promotion  of  Agriculture  and  the  Me- 
chanic Arts,  and  as  such  has  received  the  benefit  of  the  land  appro- 
priation bestowed  by  Congress  upon  this  Commonwealth.  As  a 
department  of  Yale  College  it  shares  in  the  libraries,  museums, 
B^d  other  advantages  which  pertain  to  that  long  established  seat 
o£  learning.  Private  generosity,  especially  the  munificence  of 
^St.  Joseph  E.  Sheffield,  has  provided  additional  facilities  for  the 
I^Tosecution  of  scientific  studies. 

The  care  of  the  institution  is  intrusted,  under  the  President  and 
S*ellows  of  Yale  College,  to  a  Governing  Board  of  thirteen  profes-- 
^ors,  who  are  also  the  instructors  of  the  school,  each  of  them  repre- 
senting some  department  of  learning.    Several  assistants  are  also 
Employed. 

The  regular  courses  of  study  are  arranged  in  seven  sections,  as 
SdUowb: 

L  Chismistbt  and  Mikebalogy;  IL  Civil  Enoinxbbino; 
In.  MxcHANiGS ;  IV.  Mining  and  Mbtaixubgy,  (advanced 
course);  V.  Agbicxjltubb ;  VL  Natubal  Histoby  and  Qbol- 
ooy;  Vn.  SsLEcr  Coubsb  in  Sciengb  and  LrrsBATirBB. 
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The  arrangements  of  all  these  sections  are  fully  exhibited  below. 

BUILDING  AND  AFPABATU8. 

Sheffield  Hall,  in  which  most  of  the  instmotion  is  given,  is  a 
large  and  well  arranged  building  containing  recitation  and  lecture 
rooms  for  all  the  departments  of  the  school,  a  hall  for  public  assem- 
blies and  lectures,  a  drawing  room  for  the  engineering  class,  labo- 
ratories for  chemical  and  metallurgical  investigations,  a  photograph- 
ical  room,  an  astronomical  observatory,  a  museum,  a  library  and 
reading  room,  besides  studies  for  some  of  the  professors,  where 
their  private  technical  libraries  and  collections  are  kept. 

The  arrangements  of  Sheffield  Hall,  and  also  the  various  collec- 
tions of  the  School  and  of  the  College  (so  far  as  the  latter  are  ap- 
plicable to  this  department),  were  described  in  the  report  for 
1866-7.  ♦ 

APPARATUS   OF  INSTRUCTION. 

The  following  is  a  summary  statement  of  the  material  posses- 
sions applicable  to  the  purposes  of  instruction: 

L  Pertaining  to  STuffidd  EaJL 

1.  Laboratories  in  Chemistry,  Metallurgy,  Mechanics,  Photography  and  Zoology. 

2.  Metallurgical  Museum  of  Ores,  Furnace  Products,  etc. 

3.  Agricultural  Museum  of  Soils,  Fertilizers,  useful  and  ii^fuiious  Insects,  etc. 

4.  Astronomical  Observatory,  having  a  very  good  equatorial  telescope,  bj  Clarke 

k  Son,  of  Cambridge,  a  meridian  circle,  etc. 
6.  A  library  and  reading  room,  containing  books  of  reference  and  a  selection  of 

German,  French,  English  and  American  scientiflc  Journals. 
6.  A  collection  of  models  in  Architecture  and  Civil  Engineering. 
1,  A  collection  of  Maps  and  Charts,  topographical,  hydrographical,  geological, 

etc. 

8.  The  private  mineralogical  cabinet  of  Prof.  Brush,  the  herbariums  of  ProfestofS 

Eaton  and  Brewer,  the  collection  of  native  birds  of  Professor  Whitney,  the 
astronomical  instruments  of  Professor  Lyman, — all  freely  accessible  to  quali- 
fied students. 

9.  A  collection  of  apparatus  and  models  in  Physics  and  Mechanics,  to  whiefa 

large  additions  are  to  be  made  during  the  coming  year.    (v.  p.  14.) 

n.  Pertaining  to  the  University, 

1.  The  College  Library,  consisting  of  60,000  volumes,  and  the  Society  Lflbraries, 

consisting  of  26,000  volumes;  Total,  76,000  volumes. 

2.  Two  Readkig  Rooms,  one  containing  the  newspapers  and  literary  Joimtto  of 

England  and  the  United  States ; — ^the  other,  quarterlies  and  monthlies  in  vari- 
ous languages  and  departments  of  learning. 
8.  The  Cabinet  of  Minerals  and  Fossils, — an  extensive  and  well  known  coneotfam. 

4.  The  Collections  in  Natural  History. 

(These  collections  and  the  mineral  cabinet  will  be  removed  to  the  Feabo^ 
Museum  when  it  is  built;  a  ftind  of  $150,000  having  been  given  for  this 
purpose  by  Gfeo.  Peabody,  Esq.,  of  I^ndon). 

5.  Apparatus  in  Physics  and  Chemistiy,  adapted  to  and  employed  in  pnbUo  Ieo> 

tuxes. 
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6u  The  OoQectionB  of  the  Yale  School  of  the  Fine  Arts,  including  the  well  known 
"  Jarres  oolleotion  '*  of  early  Italian  pointings,  and  a  selection  of  oasts  from 
the  antique. 

t.  A  Gynmasiom  for  physical  training. 

CLA88IFI0ATI0N  OF  THB    STUDENTS. 

The  pnpik  of  the  scientific  school  are  thus  classified: 

1.  Those  who  are  pursuing  a  systematic  and  prescribed  course 
of  study,  extending  through  three  years,  and  leading  to  the  degree 
of  Bachelor  of  Philosophy ; 

2.  Those  who  have  already  been  admitted  to  the  degree  of 
Bachelor  of  Philosophy,  Science,  or  Arts,  and  are  pursuing  an  ad- 
vanced course  of  study  leading  to  the  degree  of  Doctor  of  Philoso- 
phy, or  in  some  cases  to  the  degree  of  Civil  Engineer; 

8.  Special  students,  who  have  already  made  a  certain  degree  of 
proficiency  in  some  department  of  science,  and  are  now  pursuing 
special  scientific  studies  under  the  personal  direction  of  some  of 
the  professors. 

DEGSSES. 

The  degrees  below  named  are  conferred  by  the  Corporation  of 
Tale  College  on  students  who  have  passed  the  required  examina- 
tions at  the  close  of  their  course,  and  are  recommended  as  candid- 
ates by  the  Governing  Board  of  the  School : 

1.  Bachelor  of  Philosophy,  conferred  at  the  termination  of  three 
years*  study  in  any  one  of  the  several  sections  of  the  School ; 

2.  Doctor  of  Philosophy,  conferred  on  those  who  have  already 
been  admitted  to  the  degree  of  Bachelor  in  Philosophy,  Science,  or 
Arts  (in  this  or  any  other  college),  and  who  successfully  pursue  in 
this  college  a  higher  course  of  study,  extending  through  two  years. 

8.  Civil  Engineer,  conferred  on  students  of  the  engineering  sec- 
tion who  have  already  taken  the  degree  of  Ph.B.,  and  subsequent- 
ly pursue  with  success  the  higher  course  of  engineering ; 

i.  In  addition  to  the  diploma  of  the  Corporation,  the  instructors 
win  give,  if  requested  to  do  so,  a  formal  certificate,  stating  how 
long  the  student  has  been  a  member  of  the  institution,  and  in  what 
department  of  study  he  is  proficient.  This  certificate  will  be 
^Warded  only  to  meritorious  students,  after  a  thorough  examina- 
tion, and  will  be  considered  as  the  personal  recommendation  of  the 
professors  who  sign  it. 

OONDmOKS  OF  admission;  AKD  of  GRADUATION. 

An  applicants  for  admission  must  be  not  less  than  sixteen  years 
^age,  and  must  bring  satis&ctory  testimonials  of  good  cVvvs^/cXat* 
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The  regular  examinations  for  admission  take  place  at  Sheffield 
Hall,  on  the  Tuesday  preceding  Commencement  (Tuesday,  July  20, 
1869),  at  8  A.  M.,  and  eight  weeks  later,  on  that  Wednesday  in 
September  (Wednesday,  Sept.  15)  on  which  the  fall  term  begins. 
Opportunity  for  private  examination  may,  in  exceptional  cases,  be 
given  at  other  times. 

1.  TO  THE  REGULAB  TmLEI-TEAB  COUBSES  AS  OANDmATEB   FOB  THB  DBORn  OP 

PH.B. 

Students  desiring  to  go  through  any  one  of  the  prescribed  three- 
year  courses  of  the  school,  as  candidates  for  the  degree  of  Bachelor 
of  Philosophy,  must  be  prepared  as  follows : 

The  examination  is  of  a  two-fold  character,  first  to  ascertain  the 
mathematical  attainments  of  the  candidate;  and  second  to  ascer- 
tain his  general  literary  culture.  It  is  requisite  for  admission  that 
the  student  should  be  thoroughly  prepared  in  both  respects.  As 
an  incitement  to  diligence,  a  prize  of  twenty  dollars  is  offered  to 
the  person  who  shall  pass  the  best  entrance  examination  in  1869. 

In  Mathematics,  an  acquaintance  is  required  with  Arithmetic — 
including  the  Metric  System  of  Weights  and  Measures ;  Algebra — 
as  far  as  the  General  Theory  of  Equations;  Geometry — ^Davies's 
Legendre ;  and  Plane  Trigonometry^  including  the  Analytieal  sec- 
tion in  Davies,  or  Loomis. 

The  English  studies  on  which  students  are  examined  are,  the 
Elements  of  Grammar,  United  States  History,  and  Geography. 

In  Latin,  an  acquaintance  with  six  books  of  Virgil,  or  wiUi  an 
equivalent  amount  in  some  other  author,  and  a  familiarity  with  the 
Grammar,  (or  so  much  of  it  as  is  given  in  Allen's  "  Manual  Latin 
Grammar")  will  henceforward  be  required. 

Candidates  for  advanced  standing  in  the  three  regular  classes 
are  examined,  (unless  already  graduates,)  in  addition  to  the  prepar- 
atory studies,  in  those  already  pursued  by  the  classes  they  propose 
to  enter.  No  one  can  be  admitted  as  a  candidate  for  the  degree 
of  Ph.B.  after  the  commencement  of  the  Senior  year. 

A  graduating  thesis  is  required  at  the  close  of  this  coarse  from  ^ 
all  candidates  for  the  degree. 

2.  TO  SPBOIAL  OOUBSBS. 

Students  who  are  not  candidates  for  a  degree,  and  who  proposed 
to  pursue  some  special  department  of  study,  are  not  required  tfflr^ 
pass  an  examination  for  admission;  but  are  expected  to  iiiniish  th^^ 

Prof&mor  with  whom  they  are  enrolled,  satisfiu^tory  evidence  o^==^ 

their  capacity  to  profit  by  the  pTO^o«^\xaX.T^<(^\\Q^ 
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For  pursuing  special  courses  of  study  in  the  various  branches  of 
practical  chemistry,  including  metallurgy,  the  Analytical  Labora- 
tory affords  convenient  facilities.  In  Zodlogy  also  and  other 
branches  of  natural  history,  special  students  can  be  conveniently 
received.  Instruction  will  likewise  be  given  in  Practical  Astrono- 
my and  the  use  of  the  instruments.  But  there  is  no  opportunity 
in  this  institution  for  young  men  to  select,  in  an  aimless  manner, 
here  a  little  and  there  a  little,  from  the  instructions  which  are  pro- 
vided. Those  who  determine  to  pursue  the  Select  Course,  laid 
down  in  the  programme,  are  expected  to  give  their  attention  to  all 
its  studies. 

a  TO  mftHEB  OOUBSlSt  AS  CANDmATBS  FOB  THB  DOOTORATB  OP  PHniOSOPHT. 

Young  men  who  have  already  taken  a  Bachelor's  Degree  in  Arts, 
Philosophy  or  Science,  may  pursue  a  course  of  advanced  studies 
under  the  direction  of  the  Faculty  of  Philosophy  and  the  Arts, 
and  at  the  expiration  of  two  years  may  receive  the  degree  of  Doc- 
tor of  Philosophy,  upon  passing  the  requisite  examinations.    Such 
candidates  must  reside  in  New  Haven  during  the  academic  terms 
of  two  years,  and  must  present  at  the  close  a  thesis  giving  evi- 
dence of  high  attainment  in  the  studies  pursued.    The  course  may 
be  selected  wholly  from  the  studies  taught  by  the  Professors  in 
the  Scientific  School,  or  partly  from  them  and  partly  from  such  as 
are  taught  by  the  other  Professors  in  the  Philosophical  Depart- 
ment. 

TBBMS  AND  VACATIONS. 

The  College  "  Commencement "  is  held  on  the  last  Thursday  but 
one  in  July  of  each  year.  The  first  term  begins  eight  weeks  from 
the  day  before  Commencement  and  continues  fourteen  weeks ;  the 
Second  begins  on  the  first  Wednesday  in  January  and  continues 
fourteen  weeks;  the  third,  of  twelve  weeks,  begins,  this  Collegiate 
^ear,  on  the  last  Wednesday  in  April  and  continues  till  Com- 
mencement. The  intervening  periods,  of  eight,  two,  and  two 
>ireeks,  are  assigned  for  vacations. 

The  graduating  exercises  of  the  Scientific  School  take  place  on 
the  Monday  (July  19, 1869)  before  the  public  Commencement. 

TUITION. 

The  charge  for  tuition  is  $125  per  year,  payable  $45  at  the  be- 
ginning of  the  first  and  of  the  second  term,  and  $85  at  the  begin- 
ning of  the  third  term.  The  special  student  of  Chemistry  also 
pays  the  additional  charge  of  seventy-five  dollaxa  i^t  ^liionxfi  i^x 
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chemicals,  and  for  use  of  apparatus.  He  will  also  supply  himself 
at  his  own  expense  with  gas,  flasks,  crucibles,  &a,  the  cost  of 
which  should  not  exceed  five  or  ten  dollars  per  term. 

The  fee  for  graduation  as  Bachelor  of  Philosophy,  including  tbe 
charges  for  Triennial  Catalogues,  College  Dinners,  etc.,  is  ten  dol- 
lars.   A  fee  of  five  dollars  per  year  is  also  charged  for  the  use  of 
the  College  Gymnasium  and  Reading  Room,  and  the  Freshman 
class  pays  a  small  sum  for  the  chemicals  employed  in  the  labora- 
tory practice. 

LECTUBES. 

Annual  courses  of  lectures  are  given  on  the  following  topics: 

FIB8T  TERM. 

On  MetaUurgy,  by  Prof  Bbush. 

On  Praotioal  Agriculture,  by  Prof.  Bbswib. 

On  Agricultural  Ohemistry  and  Physiology,  by  Prof.  Johnsov. 

On  the  History  of  Language  and  Linguistio  Ethnology,  hy  Prof.  Wbitvit. 

On  Entomology,  by  Prof  Yebbill. 

On  Military  Science  by  Gen.  Bobebts. 

On  the  Physical  and  Historical  G^graphy  of  Europe,  hy  ProC  Odjuv. 

BBCX)ND  TEBX. 

On  the  Strength  of  Materials,  by  Prof.  Norton. 

On  Metallurgy  (oontinued),  by  Prof.  Brush. 

On  Practical  Agriculture  (continued),  by  Prof.  Bbewxb. 

On  Agricultural  Chemistry  and  Physiology  (oontinued),  by  Pro£  Johhsok. 

On  the  Outlines  of  General  Comparative  (Geography,  by  Prof.  OtUMAS, 

On  Botany,  by  Prof.  Eaton. 

On  Structural  and  Systematic  Zoology,  by  Prof.  YERRn^L. 

On  Military  Science,  by  Gen.  Roberts. 

On  the  History  of  Language  and  Linguistio  Etimology  (oontinued),  by  PT^^ 

WmTNET. 

On  the  Principles  of  Mechanism,  by  Prof.  Ltman. 

THntD  TBRX. 

On  Systematic  Ifinendogy,  by  Prof.  Brush. 

On  Economic  Mineralogy  and  Petrology,  by  Prof.  Brush. 

On  Rural  Economy  and  Farm  Management,  by  Prof.  Bbxwrr. 

On  Structural  and  Systematic  Zoology  (oontinued),  by  Prof.  YBBBn<L. 

On  the  Steam  Engine,  by  Prof.  Ltxak. 

A  course  of  public  evening  lectures  is  also  given, 

EXAMIKATIOKS. 

Oral  examinations  are  held  at  the  close  of  every  term  <m  the 
studies  of  the  term,  and  written  examinations  are  held  every  year 
on  the  studies  of  the  year. 
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COURSES  OF  STUDY. 

All  who  are  candidates  for  the  degree  of  Bachelor  of  Philosophy 

^^^^r^  expected  to  pass  through  the  same  course  of  instruction  in  the 

S-'^^t  year  of  their  connection  with  the  institution,  unless  they  are 

^^mitted  on  examination  to  an  advanced  standing.    The  studies 

^^^f  Freshman  year  are  those  which  are  regarded  as  an  important 

^^^^isis  for  all  the  higher  instructions  of  the  school.    This  introduc- 

^-^z^ry  course  includes  a  continuance  of  the  mathematical  studies 

^^"^^squired  for  admission,  the  general  principles  of  Chemistry  and 

dysics,  the  commencement  of  Qerman,  practice  in  English  com- 

sition  and  Elocution,  Surveying  and  Drawing, — as  will  be  seen 

I  the  following  outline.    Near  the  close  of  Freshman  year,  every 

budent  is  required  to   announce  his   selection  of  one  of  the 

^^fcagher  courses  of  study, — and  he  is  not  allowed  to  change  after 

"^^e  beginning  of  the  second  or  Junior  year  without  permission 

^  jpecially  granted  by  the  Governing  Board. 

FRESHMAN  TEAR. 
Intboduotobt  to  all  thb  SionoNS  of  the  School. 

PIBST  TEBIC. 

MaihemaUcB — ^Daviea's  Analytical  (Geometry.  Spherical  Trignometiy.  Sor- 
"^^yixkg.  Fhy9ie9 — Silliman's  Principles.  EngUah  Language — ^Exercises  in  Gom- 
^K^<«ition.  OkenMry — Recitations  and  Lectures.  German — ^Woodbury's  Method 
^^xd  Reader. 

SXOOND  TEBlf. 

.Kb^Im^— Rhetoric.  Practical  Exercises  in  Elocution.  Cferman — ^Woodbury 
^^Qntinued.  Selections  fh>m  approved  authors.  Fhyaiee — SiUiman's  Principles 
^^^«id  Academical  Lectures.  (7%«mi9(ry~Reoitations  and  Lectures.  MoUhemaHea-^ 
-^^etcripttve  GkKxnetry  and  Qeometrical  Drawing. 

THIBD   TERM. 

EngUsh — ^Exerdses  in  Composition.  Oerman — Selections.  PhyHca — Silliman'a 
^^^ciples  and  Academical  Lectures.  Ohemistry,  MathemaHc^ — Principles  of 
Perspective.    Boiawg — Ghray's  Manual    Dravfing — ^Free  Hand  Practice. 

JUNIOR  AND  SENIOR  YEARa 

During  the  last  two  years  of  the  coarse  the  students  are 
instructed  in  separate  sections,  the  particular  arrangements  of 
^wliich  may  be  found  below.  Each  section  is  under  the  charge  of 
special  professors,  with  the  exception  of  the  Select  Course,  which  k 
under  the  genera}  charge  of  the  Ooyeming  Boaxd*    To  ^  c^oTi^\\:' 
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erable  extent  the  students  of  the  several  sections  recite  together. 
The  study  of  French  is  commenced  in  the  Junior  year,  and  is 
required  of  all  the  students. 


L   Chemistrj  and  Mineralogy. 

[Under  the  direction  of  Professors  Johnson  and  Brush  ;  Ghemical  Laborttoiy, 
Sheffield  Hall,  West  Wing.] 

The  Sheffield  Laboratory  is  fitted  up  in  a  complete  and  conven- 
ient manner,  is  provided  with  all  the  requisite  apparatus  and  instru- 
ments of  research,  possesses  a  considerable  collection  of  chemical 
preparations,  and  a  consulting  Library  of  the  best  treatises  on 
Chemistry  and  the  Chemical  arts.  It  affords  facilities  for  instruc- 
tion in  the  various  branches  of  theoretical  and  practical  Chemistry. 

Theoretical  and  Descriptive  Chemistry  are  taught  throughout 
the  whole  of  the  Junior  year  by  lectures  and  by  recitation, — ^Eliot 
and  Storer's  Manual  and  Miller's  Elements  being  employed  as 
text-books.  The  lectures  of  Professor  Silliman  to  the  Academical 
and  Medical  Classes  are  also  accessible  to  the  Senior  Students. 
Every  autumn  term  a  class  recites  from  Fresenius's  Qualitative 
Analysis.  Extended  courses  of  Lectures  on  Agricultural  and 
Metallurgical  Chemistry  are  given  yearly. 

Mineralogy  is  taught  in  the  Junior  Year  by  lectures,  which  are 
fully  illustrated  with  hand  specimens  and  models,  and  by  weekly 
exercises  throughout  the  Senior  Year  in  the  identification  of  min- 
erals from  physical  and  chemical  characters. 

The  Laboratory  is  open  for  Chemical  Practice  seven  hours  daily, 
except  on  Saturday,  when  it  is  closed  in  the  afternoon.  The  stur 
dent  repeats  a  large  number  of  experiments  firom  Eliot  and  Storer's 
Manual,  and  works  through  a  course  of  qualitative  and  quantita- 
tive analysis,  which  is  varied  according  to  his  capacity  and  the 
object  he  has  in  view.  Each  pupil  proceeds  by  himself  independ- 
ently of  the  others,  under  the  constant  guidance  of  the  Listructors. 

In  connection  with  the  department  of  Mining  and  Metallurgy,, 
especial  attention  is  given  to  assaying  and  the  investigation  o£ 
ores  and  furnace  products.  The  student  in  Agriculture  has  oppor- 
tunity to  acquaint  himself  with  the  modes  of  research  employed 
agricultural  chemistry.  The  applications  of  the  scienoe  to 
branches  of  industry  are  taught  as  occasion  requires* 
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The  Bystematio  oourse  likewise  includes  instmction  in  Zoology, 
Botany,  Geology,  and  the  French  and  German  languages,  as  will 
be  seen  from  the  following  programme : 

FRESHMAN  YEAR  (see  page  68). 

JUNIOR  YEAR. 
horganie  Chemisiry^JS^t  and  Storer'a  Manual,  Recitations  and  Lectures. 
^wOyHcal  Ohemis^ry^FTeaemxiB.  Recitations  and  Lectures.  Laboratory  Prac- 
^Ke-Bepetition  of  Experiments  from  Eliot  &  Storer's  Manual.  Systematic  Qual- 
itatiye  Analjsia.  Use  of  the  Blowpipe.  Quantitative  Analysis.  Mineralogy — 
liana's  System,  Lectures  and  Practical  Exercises.  Boiany — Gray's  Manual, 
ExcDTBions  and  Preparation  of  Herbarium.  Zootomy— Lectures  and  Excursions. 
^rmtk  and  Ckrman  (see  Select  Course). 

;  SENIOR  YEAR. 

Oentrai  CAamiMfV— Academical  and  Medical  Lectures.  AgricuUwral  Chemistry 
asd  i%y#ioi0^y— Lectures.  Lahoraiory  Praelioe — QuantitatiYe  Mineral  Analysis. 
Assaying.  Organic  Analysis.  Special  Investigations  for  Graduating  Thesis. 
Mineraloiiy — ^Identification  of  Species.  Jfetofiur^y— Lectures.  6Mo^— Dana's 
Manuiil.  Recitations  and  Academical  Lectures.  Ewman  Anaiomy  and  FhyH' 
el0^y— Academical  Lectures.  MedionicSf  Steam  JBnginef  and  other  Prime  Motore — 
Xectnres.    French  (see  Select  Course). 

To  advanced  students,  whether  belonging  to  the  regular  classes 
or  not,  who  desire  to  give  attention  to  particular  branches  of 
chemistry,  or  to  pursue  original  investigations,  every  facility  is 
accorded. 

The  private  libraries  of  the  professors,  containing  the  chemical 
journals  and  the  recent  foreign  literature  of  chemistry  and  miner- 
alogy, the  large  collections  of  ores,  frimace  products,  Ac,  belong- 
ing to  the  School,  and  the  extensive  private  cabinet  of  the  Profes- 
sor of  Mineralogy,  are  freely  used  as  aids  in  instruction. 


II.   Civil  Engineeriiig. 

[Under  the  direction  of  Professor  Norton.] 

The  special  oourse  in  Civil  Engineering  comprises  theoretical 
and  practical  studies,  and  exercises  in  field  operations  and  in 
drawing.  It  is  designed,  in  connection  with  the  studies  of  the 
first  year,  to  secure,  in  addition  to  a  thorough  mathematical  train- 
ing, the  knowledge  of  practical  science  essential  to  success  in  the 
profession  of  Engineering ;  and  includes  the  carefrd  study  of  the 
applications  of  Mathemstics,  Mechanics,  Physica,  C\i<esiXAsX»T^^  &>^^ 
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to  Engineering,  the  use  of  Surveying  and  Engineering  Instruments, 
and  an  extended  course  of  practice  in  Field  operations  and  in 
Drawing.  The  student  is  also  enabled  to  acquire  a  sufficient 
knowledge  of  French  and  Oerman  to  make  himself  acquainted 
with  professional  works  published  in  these  languages. 
The  following  is  the  programme  of  the  course  of  study : 

FRESHMAN  YEAR  (see  page  63). 
JUNIOR  YEAR. 

Mdihematiea-^'DeaaA^iiye  Geometry,  with  applicationi.  Shadea,  Shadows,  and 
Unear  Penpeotiye.  Analytioal  Oeometry  of  three  dimensions.  Difforential  and 
Integral  Oalculus.  Aatronom'^ — ^Theoretical  Astronomy.  Praotioal  Problems. 
JF^rench  and  Oerman.  Practical  Surveying — ^TriangulatioD,  Survey  of  a  Harbor,  Ac 
Topographical   Surveying.    Drawing — ^Isometrical,   Topographical,    Mechanical. 

SENIOR  YEAR. 

ir«e^n<c»— Theoretical  Mechanics.  Applications  of  Oalcolns  to  MachaDios. 
Mechanics  applied  to  Engineering.  Principles  of  Mechanism.  Thennodynamica. 
Theory  of  Steam  Engine.  Prime  Movers.  OivU  .^t^taeartipi^— Strength  and 
Stiffhess  of  Materials.  Bridge  Gonstraction.  Stability  of  Ardiea.  Stone-catting, 
with  graphical  problems.  Constitution  and  properties  of  Building  Materials. 
Civil  Engineering  proper,  or  the  Sciences  of  Construction.  Otology,  French--^ 
Selections.  Field  Engineering  and  Swrveying-^LocaAion  of  Roads.  Laying  out 
Curves.  Geodesy.  Designing — Designing  of  Bridges  and  other  Straotorea. 
Drawing — Architectural  and  Structural. 

The  Department  is  ftimished  with  a  full  set  of  instruments  for 
Surveying  and  Field  Engineering,  and  with  a  large  collection  of 
illustratiye  models. 

HiaHBB  CouBSB  OF  Enoinebbing. — The  student  in  this  depart- 
ment who,  on  the  completion  of  the  three  years*  course,  has  taken 
the  degree  of  Bachelor  of  Philosophy,  has  the  opportunity  of  pur- 
suing a  higher  course,  designed  to  give  a  special  training,  prepara- 
tory to  professional  practice.  This  includes,  together  with  higher 
theoretical  studies.  Practical  Astronomy,  with  exercises  in  astro- 
nomical observations  with  the  Transit  Instrument,  Meridian  Circle, 
Zenith  Telescope  and  Sextant ;  and  a  course  of  exercises  in  the 
designing  of  structures.  At  the  completion  of  this  higher  course 
the  degree  of  Civil  Engineer  is  conferred  upon  examination,  and 
upon  sufficient  evidence  being  given  of  the  ability  of  the  student 
to  design  important  structures,  and  make  the  requisite  drawings, 
oalculations  and  estimates. 
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III.   Meohanioal  Engineerlxig. 

[Under  the  direction  of  Professor  Ltmak.] 

This  section  is  closely  connected  with  that  of  Civil  Engineering, 
and  many  of  the  studies  embraced  in  it  are  common  to  both* 
Prominence  is  necessarily  given  to  the  Mathematics  and  their 
applications,  and  to  Mechanical  Drawing,  as  lying,  the  one,  at  the 
foundation  of  all  thorough  theoretical  training,  the  other,  at  that 
of  professional  practice.  With  these  are  joined  other  branches  of 
science  and  modem  languages,  in  order  to  secure  both  mental  dis- 
cipline and  a  better  mastery  of  the  special  studies  of  the  course. 

The  main  object  of  the  course  is,  by  training  the  student  in 
*^8nch  branches  of  learning  as  are  related  to  the  mechanic  arts," 
to  qualify  him,  as  a  mechanical  engineer,  for  contributing  toward 
the  more  efficient  prosecution  of  these  arts  his  services  in  the  super- 
intendence, construction,  designing,  or  invention  of  machinery,  in 
the  management  of  mills  or  other  mechanical  works,  or  in  the 
many  other  ways  that  lie  within  the  scope  of  his  profession. 

It  is  not,  of  course,  to  be  expected  that  the  student  will  leave 
the  institution  with  a  full  practical  knowledge  of  the  details  of  his 
professional  work.  The  inculcation  of  the  principles  is  the  leading 
object  And  yet,  it  is  intended  to  bring  the  theory  into  as  close 
relations  with  practice,  as  circumstances  and  the  time  allotted  to 
the  course  will  allow.  To  this  end,  practice  in  the  use  of  tools  is 
secured,  for  students  needing  it,  in  first-class  machine  shops  in  the 
city,  to  such  extent  as  may  be  required* 

Pbooramme  of  Studies. 

FRESHMAN  YEAR  (see  page  63). 

JUNIOR  YEAR. 

f^reneh  and  Oerman  (see  Select  (bourse).  Descriptiye  Geometry  with  Applioa- 
^^  ABalytioal  Geometry  of  Three  Dimensions.  Elementary  Mechanics, 
^^'iociplea  of  Medianism.  Diiferential  and  Integral  Galoolus.  Metallurgy, 
^^^sdes,  Shadows,  and  Linear  PerspectiYe.  Isometrical  Projection.  Elements  of 
Kedianical  Drawing  and  Principles  of  Construction.  Shading  and  Tinting,  and 
^ving  from  patterns. 

SENIOR  TEAR. 
fireneh  and  Cferman  (see  Select  Course).    AnalyHcal  Mechaniea-^BtTeiigQi  of 
^Caterials.    Thermo-dynamics.    Theory  and  Construction  of  the  Steam  Engine. 
hfme  Movers.    Theory  of  Machines.    Mill  work.    Examination  of  Machinery* 
Ifedianical  Oomstmction.     Maohine-shop    PhK^oe.     AxcihitocAnni  1>tv?iV&%. 
lhmwii;(0' ihm  sotoMl  Macbinea,    Deaigna  of  Madhlnes. 
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lY.   Mining  and  Metallurgy. 

[Under  the  direction  of  Professors  KoBTOir  and  Bbush.] 

The  Ooveming  Board  have  determined,  henceforth  to  make  this 
section  of  the  school  a  post-graduate  course  analogous  to  the 
higher  course  in  Engineering.  This  change  is  made  to  secure 
more  thorough  training  in  Engineering  and  practical  Chemistry, 
preliminary  to  the  study  of  Mining,  Engineering  and  Metallurgy. 
The  course  will  be  open  to  graduates  in  the  sections  of  Ciyil 
Engineering  and  of  Chemistry  and  Mineralogy.  The  students 
will  have  certain  general  studies  in  conmion,  although  they  will 
form  two  divisions  according  as  they  desire  to  become  mining- 
engineers  or  metallurgists. 

The  lectures  on  Mining  will  discuss  in  detail  known  facts  in 
regard  to  Ore  Deposits — strata,  beds,  veins,  or  lodes,  stockworks 
or  other  irregular  masses ;  Dislocations — faults,  and  other  irregu- 
larities ;  Methods  of  search ;  Boring  of  different  kinds  with  the 
various  apparatus ;  Tools  used  in  various  kinds  of  mining  and  in 
different  countries ;  Blasting ;  Sinking  of  shafts ;  Driving  of  Levels 
and  Galleries;  Timbering,  Masonry  and  Tubbing  for  securing 
underground  openings ;  Exploitation,  or  the  opening  out  of  mines 
and  the  working  away  of  veins  and  strata ;  Transportation  undei^ 
ground;  Winding  or  raising  the  minerals  to  the  surface,  and 
machinery  and  apparatus ;  Pumps  and  Pumping  Engines ;  Venti- 
lation, its  principles  and  practice,  natural  and  artificial,  by  furnaces 
and  machines;  Lighting — safety  lamps;  Mechanical  Preparation 
of  Ores,  etc. 

The  lectures  in  Metallurgy  will  be  divided  into:  (1.)   General 
Metallurgy^  including  the  physical  and  chemical  properties  of  the 
metals  and  their  ores,  and  of  slags  and  other  furnace  products,  the 
different  methods  used  in  both  the  dry  and  wet  way  in  the  extrac- 
tion of  metals ;  the  character  and  effect  of  the  different  kinds  of  " 
fuel ;  the  materials  employed  in  the  construction  of  furnaces,  cru- 
cibles, etc.;  the  details  in  regard  to  different  forms  of  fiunaces,  « 
blast,  etc.    Under  (2)  Special  Metallurgy y  each  metal  will  be  con-  - 
sidered  by  itself,  its  physical  and  chemical  characters  given  in  ^ 
detail,  with  the  characteristics  of  its  ores,  the  methods  for  their'^ 
assay,  and  the  metallurgical  processes  employed  for  the  extraction^ 
of  the  metal  or  metallic  compound. 

On  the  completion  of  a  year's  study,  the  student  may  engagers 
in  the  practice  of  his  profession  in  connection  with  mines  or  metal-^ 
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lorgical  works,  and  after  one  year's  practical  experience,  may  on 
presenting  evidence  of  proficiency,  receive  a  diploma  as  Mining 
Engineer  or  Metallargist. 


Y.   Course  in  Agrioolture. 

[Under  the  direction  of  Profeasora  Bbewxb  and  Johnsok.] 

This  coarse  is  intended  to  prepare  the  student  for  the  successM 
management  of  a  farm,  by  patting  him  in  possession  of  a  knowledge 
of  the  most  approved  methods  of  caltare  at  present  employed, 
and  by  explaining,  so  far  as  the  state  of  learning  admits,  the 
i^easons  for  these  methods. 

It  is  not  expected  to  give  a  yoang  man  that  familiarity  with  the 
mechanical  operations  of  husbandry  or  that  business  capacity 
which  is  essential  to  the  good  &rmer.  These  can  only  be  acquired 
by  assuming  or  sharing  the  care  of  a  famu 

The  coarse  is  in  consequence  adapted  to  those  who  are  already 
&imliar  with  rural  affairs.  Those  who  are  practically  ignorant  of 
the  varied  details  of  farm  practice  can  scarcely  learn  them  thor- 
cmghly  in  an  agricultural  school,  nor  can  they  profit  fully  by  the 
lessons  proper  to  such  an  institution. 

The  main  features  of  the  course  are,  in  addition  to  the  mathe- 
matical and  other.studies  of  the  first  year,  extended  instruction  by 
lecture  in  the  Theory  and  Practice  of  Agriculture  in  all  its 
l)ranche8;  instruction  in  the  French  and  German  languages,  in  the 
mooessory  sciences.  Chemistry,  Botany,  Zodlogy,  Gteology,  Meteor- 
ology, and  training  in  free-hand  Drawing  and  experimental 
Chemistry. 

Opportunities  are  offered  for  more  particular  attention  to  special 
l>ranches,  such  as  Horticulture,  Forestry,  &c.,  or  to  any  of  the 
sciences  taught  in  the  course,  in  their  more  detailed  or  specific 
applications. 

In  addition  to  the  above  brief  programme,  other  topics  of  special 
interest  and  application  in  agricultural  pursuits  receive  attention. 
Excursions  under  the  direction  of  the  professors  will  teach  the 
methods  of  out-door  observation  of  natural  objects,  especially 
plants  and  insects  useful  or  injurious  to  the  &rmer,  as  well  as 
furnish  illustrations  of  farming  operations. 

Shobtsb  Coubss. — For  the  acconunodation  of  those  who  do  not 
wish  to  pursue  the  entire  course,  the  lectures  are  so  arranged,^  that 
those  upon  the  sub;ects  of  more  immedii^te  practic^X  \xs^^  ^x^ 
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delivered  daring  the  Fall  and  Winter  terms.  These  embrac 
Agricultural  Chemistry,  Praotioal  Agriculture,  Stodc  Breedin 
and  Agricultural  Zodlogy.  The  lectures  in  the  other  department 
are  also  accessible  to  such  students.  Those  who  desire  can  thi] 
attend  during  seven  months  of  the  year  such  a  selection  from  tb 
studies  of  the  fiill  course  as  will  occupy  their  time  profitably.  Fc 
such  admission  to  these  lectures  no  examination  is  required,  hn 
testimonials  of  good  character  and  the  ability  to  profit  by  th 
instruction  must  be  presented. 

Pbogbamms  of  Studebs. 

FBESHifAN  YEAB  (see  page  63). 

JUNIOR  YEAR. 
AffrieuUurdl  Chemistry  and  Physiologj^ — Structure  and  Physiology  of  Flaati 
Water,  Atmosphere  and  Soil  in  their  relations  to  Vegetable  Production ;  ImproT( 
ment  of  the  Soil  by  Chemical  and  Mechanical  means.  Domestic  Animals:  tt 
chemical  relations  of  their  Food,  Digestion,  Respiration,  Assimilation  and  Ezor 
tion ;  Milk,  Butter,  Cheese,  Flesh,  and  Wool  as  Agricultural  products.  Lecture 
Bxperimeniai  cmd  Analytical  0?iemistry—''LBk\)onioTy  practice.  Meteordogy- 
Academical  Lectures.  PhyauxU  Oeography — Lectures.  Zooiogy — Lectore 
i)rat&fn^— Free-hand  practice.  French  and  G'tfmum— continued.  Sxcnr9ion9- 
Botanical,  Zoological,  eta 

SENIOR  YEAR. 

AgrieuUura^-The  staple  crops  of  the  United  States,  their  varieties,  cultivatio 
management,  and  preparation  for  market  The  Care,  Breeding  and  Raising 
Domestic  Animals.  Lectures  and  Recitations.  SxperimewUU  Chemiebry — ^Lab 
ratory  practice— ^^rurttZ^uroJ  ^bo^y— Natural  History  of  Domestic  Animal 
Insects  useM  and  injurious  to  Yegetation.  Lectures.  Human  Anatomy  at 
Physioloffy—laotxaeB,  Geology— LQctirreB  and  Recitations.  Rural  Econom 
both  American  and  Foreign.  Lectures.  French  and  Cferman—oontmaed.  Exeu 
noM— Botanical,  Zoological,  etc 


VI.   Course  in   Natural  History  and  Otology. 

[Under  the  direction  of  Professors  Eaton,  Yebrill  and  ILlbsh;  Laboratory 
Zo51ogy,  Trumbull  GkOlery.] 

Students  in  this  department,  who  are  candidates  for  a  degn 
are  required  to  complete  the  regular  course  of  studies  during  tit 
Freshman  year.  Students  not  candidates  for  a  degree  may  ha^ 
special  courses  arranged  for  them  by  the  Instructors  firom  tb 
studies  of  the  Junior  and  Senior  years,  or  additional  thereto,  fl 
deisirable. 

V 
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Pbooraiocb  of  Studies. 

FRBSHKAN  YBAB  (see  page  63). 

JUNIOR  YBAB. 

riBST  TERM. 

ZoSlogy  or  Botany— TMj  Laboratory  instruction;  Zoological  and  Botanical  Ex- 
eonioDB.    CAemMy— A(»demical  Lectures.    Drench  and  (Termofi-- Selections. 

SBOOND  TERM. 

Zoohffy  and  Faleontolofnf  or  Botany— LAhontory  Practice,  Lectures.  Fhysicai 
^eo^rop^by—Lectures  and  Recitations.  C7%6m<9<fv— Laboratory  Practice.  J^ench 
^  (TemMM-— continued. 

nOBD  TBRM. 

ZoUogy  and  FakonMogy^^'LBkhomixnj  Practice,  Lectures,  Excursions  (land  and 
murine),  ^toiiy— Gray's  Manual;  Excursions.  Mineralogy — ^Dana,  Lectures 
^d  Practical  Exercises.    i^encA— Ksontinued.    Drawing — ^Free-hand  Practice. 


8BNI0B  YBAB. 
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Zoology  and  Paleontology  or  Botany—lAhoTitoTj  Practice,  Lectures,  Excursions. 
€ftology — ^Dana's  Manual,  Excursions.  ifeteoroIe^—Academical  Lectures. 
-^meft — Seleotions. 

SBOOND  TEBM. 

Zoology  and  Paleontology  or  Botany — continued.  G'eolo^y— Dana,  Recitations 
^cid  Lectures.  Anatomy  and  Phyeiology — ^Academical  Lectures.  Freneh^Belee- 
ttons. 

THIRD  TBBH. 

Zeotoffy  and  Paleontology  or  Bo^ofty— continued,  with  Excursions.  PJutogra- 
.S>Ay— Practical  Instruction.  JYeparation  of  Thesis,  Examinatione  in  the  studies 
^>^  the  course. 

The  Zoological  and  Geological  Museum,  which  is  accessible  to 
^U  students,  is  already  extensive,  and  amply  sufficient  to  afford 
^x^aterials  for  the  most  advanced  studies,  as  well  as  for  the  illustra- 
"^ion-of  lectures. 

A  large  number  of  valuable  diagrams  have  been  prepared  to  il- 
^'ostrate  the  Zoological  Lectures,  and  the  microscopes  and  other 
^xutmments  belonging  to  the  Instructors  are  freely  used  for  the 
^«me  purpose. 


YII.  Select  Course  in  Soienoe  and  Literature. 

[Under  the  direction  of  the  Goyeming  Board.] 

He  Select  Course  has  been  arranged  to  meet  the  wants  of  those 
Toong  men  who  desire  an  education  based  chiefly  on  mathematical 
^  physical  science,  and  the  modem  languages,  and  ^\iO  ^x^  xvcA» 
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disposed  to  pursue  either  of  the  special  courses  already  enumera 
ted.  The  Freshman  year  is  the  same  as  in  the  other  department 
of  the  school  In  the  second  and  third  years  the  scholars  ar 
trained  in  a  selection  from  the  studies  prescribed  for  the  other  sec 
tions,  and  they  also  attend  the  lectures  of  President  Wooubey  an« 
some  of  the  other  instructors  of  the  academical  department^  an« 
recite  in  text-books  which  illustrate  these  lectures. 

As  it  is  designed  to  make  this  course  a  valuable  means  of  preps 
ration  for  advanced  scientific  studies,  it  is  hoped  that  especiaJl; 
the  younger  students  who  may  avail  themselves  of  its  advantage 
will  do  so  with  the  intention  of  going  forward  to  pursue  stii 
higher  branches  of  learning.  Students  who  enter  upon  the  highe 
studies  taught  in  the  school,  having  that  acquaintance  with  Frencl 
and  Oerman,  the  mathematics,  and  the  natural  sciences,  whie 
may  be  secured  by  an  attendance  upon  the  Select  Course,  will  pui 
sue  their  special  professional  studies  with  peculiar  advantages. 

Pbogbahmb  of  Studies. 

FRESHMAN  YEAR  (see  page  63). 

JUNIOR  TBAR. 

MoDBBN  JjAXQXJAQEB.'^French  and  (Termofi— oontinaed.  Engligh  Ck>mpo8itio 
and  Literature. 

Mathsmatios. — ^Peck's  Mechanics,  Norton's  Astronomy. 

Natural  Soisnce.— ^yrtcutturaJ  CAemM(ry— Lectures.  2oolo^— Leokon 
and  Ezcursiona.  Botony— Lectures  and  Excursions.  Mmeraiogy^LdtAxxK 
Physical  Geography — ^Lectures  and  recitations. 

HiSTOBT.— Recitations. 

DBAWiNa^-— Free-hand  and  Architectural. 

SENIOR  YEAR. 

Lanouagb. — ^^encTi— continued.  Whitney's  Language  and  the  Stac^y  of  Jm 
guage.    Compositions. 

Natural  Soienob. — Botany  and  JZbo2(vy— continued.  CMogy — ^Recitatioi 
and  Lectures.  Meteorology— LoctareB.  Euman  Anatomy  and  Phyaiohgy—Li 
tures.    Astronomy — Lectures. 

PmLOSOPHT  Aim  HiSTOBT.— Lectures  and  recitations,  in  Eistory  and  JM&ia 
PhiUmphy^  JniemaUonal  LatOy  PoUHeai  Eoonomy^  Efhiea  and  MOapkyaiea. 

Preparation  of  a  graduating  thesis. 

HIGHEB  AND  PABTIAL  C0ITB8BS. 

Students  are  received  to  higher  and  partial  courses  by  speoJ 
arrangement  with  the  professors  in  the  departments  in  which  tk^ 
are  interested.    (See  pp.  60-61.) 


OFFICERS. 

Add  to  tho  list  of  Instructors  on  page  0. 
WILBUR  O.  ATWATEB,  B.  A.,  WesL,  Chemistry. 

EUGENE  8.  BRISTOL,  Pn.B.,  Chemistry. 


STUDENTS, 

DURING  THE  CURRENT  ACADEMIC  YEAR,  18C8-0. 


SENIORS. 


William  Grcjcne  Abbot, 
William  Richardson  Belknap, 
Thomas  Gray  Bennett, 
Xtoman  Augustus  Bissell, 
Charles  Augustus  Brinley, 
I'rancis  Dudley  Buck, 
Andrew  Dwight  Chidsey, 
C71arencc  Marcellus  Clarke, 
X'rederick  Smillie  Curtis, 
Augustus  Jay  DuBois, 
Joseph  Robinson  Folsom, 
.Albert  Banks  Hill, 
Joseph  Courten  Homblower, 
kelson  Powell  Hulst,  ra. 
Cdward  Whiting  Johnson, 
Joseph  Goodhue  Kendall, 
Charles  Byron  Eoon, 
Augustus  Washington  Littleton, 
Houston  Lowe, 
Henry  Hoyt  Perry, 
Carles  Henrique  Pope, 
Joseph  John  Skinner, 
Robert  Schuyler  YanRensselaer, 
Charles  Alvah  Weed, 
WUliam  Robert  White, 
Horace  Franklin  Whitman, 
WiUard  Wendell  Wight, 
Fiedwick  Everett  Willits, 

7 


Nonoich. 
LouiaviUey  Ky, 
New  Haven, 
Detroit^  Mich. 
Hartford. 
Neio  York  City. 
New  Haven. 
New  Haven. 
Stratford. 
New  Haven. 
New  Haven. 
Redding. 
Patersony  N.  J. 
Washington^  D.  C. 
Norwich. 
New  York  City. 
New  Haven. 
PeoriGy  HI. 
Dayton  y  O. 
ISouthport. 
Louisville^  Ky. 
WaUingford. 
Bordentowny  N.  J. 
Binghamtoiiy  N.  Y. 
Newarky  N.  J. 
PhiladelphiGy  Pa. 
Naticky  Mass. 
Glen  Cor)e^  L.  I, 
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JUNIORS 

James  Whitin  Abbott,  ra. 
Henry  Moore  'Bailey, 
Charles  Thi-uston  Ballard, 
Townshcnd  Stith  Brandegeo, 
Daniel  Seymour  Brinsmade, 
Charles  Peter  Brooks, 
Ralph  Howard  Burkett, 
Thomas  Elwood  Calvert, 
Frederic  Hosea  Churchill, 
Doit  Clarke, 
Alfred  Ronald  Conkling, 
Justus  Herbert  Grant, 
Charles  Sheldon  Hastings, 
William  Alfred  Hinds, 
Edward  Van  Buren  Hoes, 
Samuel  Nelson  Holmes, 
William  Rufus  Hopson, 
Henry  Correll  Humphrey, 
William  Mead  Lovell, 
Francis  Asbury  Lowe, 
William  Dennis  Marks, 
Arthur  Woods  Rice, 
Evelyn  Pierpont  Roberts, 
George  Douglass  Roseberry, 
Alfred  Stanton, 
George  Frederick  Stone, 
Henry  Herbert  Swinburne, 
Clarence  Augustus  Warren, 
Jolin  George  Watson, 
Richard  William  Woodward,  b.a. 


New  Haven. 
Rutland^  Vt 
LouisviUe^  Ky. 
Berlin. 
Ti'umhvU. 

Bloominrj  Grove^  N.  Y, 
Hartford. 
Newtown^  Pa, 
Nexo  Britain. 
BataviOy  J/l  Y. 
New  York  City. 
Auburn,  N  Y. 
Hartford. 
WaUingford, 
Ottawa,  III. 
Boonton,  JV.  J. 
Bridgeport. 
iStamford. 
Coving  ton,  Ky. 
Washington,  1).  C. 
St,  Louis,  Mo. 
West  Meriden. 
New  Haven. 
Pott8viUe,  Pa. 
JSligo,  Md. 
Hartford. 
Newport,  It.  I, 
Louisville,  Ky. 
Ayr,  Ontario. 
Pranklin. 


FRESHMEN. 


Horace  Andrews, 
Henry  Wilcox  Ayres, 
Edwin  Faxon  Bacon, 
Luther  White  Burt, 
James  Clark  Bush, 
Cornelius  Wallis  Bussing, 
Horace  Morison  Carleton, 
George  Benjamin  Chittenden, 


New  York  City. 
Hartford. 
Norwalk. 
Hartford. 
New  Haven, 
Brooklyn,  N.  Y. 
New  York  CUy. 
JEasi  River. 


BTUDBNTS. 
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urt  Cook, 
Crane, 
rt, 

iton  Dart, 
heeler  Davenport, 
?'rankliu  Davis, 
kerson, 

Stoever  Dickson, 
ecil  Durand, 
iscall  Dwinelle, 
idison  Ferry, 
isha  Gorham, 
3nry  Green, 
arkinscn  Greene, 
oodford  GriHWold, 
I  Griswold, 
icis  Gunster, 
liam  Hall, 
?n  Hawkins, 
nt  Johnston, 
ols  Judson, 
.ccuUoch  Keasbey, 
jderick  Klein, 
anville  Lobdell, 
vard  McCall, 
estley  McClean, 
sius  Mailer, 
illiam  Mather, 
irkey  Mead, 
Jen-iman, 
is  Moore, 
vis  Morton, 
)art  Pierpont, 
Eugene  Powell, 
klin  Quigley, 
ird  Ranger, 
Lock  wood  Sanford, 
dford  Sargent, 
3  Stickney, 
inton  Terry, 
en  Ziegler, 


Huntington^  Mens* 
New  Haven, 
Buffalo,  jsr.  r. 
Nisw  London, 
New  York  City. 
RockviUej  Pa. 
Nev)  York  City. 
West  Cheater,  Pa. 
MU/ord. 
Oakland,  Cal. 
New  Haven. 
New  Haven. 
Cincinnati,  0. 
Norwich. 
New  Britain. 
Troy,  N.  Y. 
Scranton,  Pa. 
Stamford. 
Wakefield,  B.  I. 
Davenport,  Iowa. 
New  Haven. 
Newark,  N  J. 
New  Haven. 
Wilmington,  Bel. 
New  York  City.^ 
Springfield,  Mass. 
New  Haven. 
New  Haven. 
Bayton,  Ohio, 
PlantsviUe, 
Fond  du  Lac,  Wise. 
New  York  City. 
North  Haven, 
Chester  Springs,  Pa. 
Wilmington,  Bel, 
Norwich, 
New  Haven, 
New  Haven. 
RockoiUe. 
TerryviUe, 
Philadelphia,  Pa. 
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STUDENTS. 


STUDENTS  PURSUING  ADVANCED  AND  SPECIAL  COUBSES. 


Joseph  Sampson  Adam, 
Wilbur  Olin  Atwater,  m.a.  ) 
Woloyan  University,  ) 

Leonard  Strong  Austin,  ph.b. 
Eugene  Stuart  Bristol,  pii.b. 
Henry  Gaylord  Buckingham, 
Sherman  Hartwell  Chapman,  b.a. 
William  Richard  Cutter, 
Rev.  John  Dickinson, 
Wilbur  Wells  Flagg, 
William  H.  Fulton, 
Oscar  Harger,  b.a. 
William  Sturges  Harris, 
Frederick  Gold  Lyman, 
Joseph  L.  McDaniel, 
Charles  Clarence  Maxson, 
William  Augustus  Miles, 
William  Gilbert  Mixter,  pu.b. 
Charles  Kinney  Needham,  pii.b. 
Edward  Thomson  Nelson,  b.a.  ) 
Ohio  Wosleyan  Univ.,  J 

George  Henry  Perkins,  n.A. 
William  Augustus  Rogers,  m.a,  ) 
Brown,  Prof,  in  Alfred  Univ.  f 

Henry  Augustus  Rowland, 
Peter  Shoenberger, 
Sidney  Irving  Smith,  pn.B. 
Edgar  Verrill, 
Harwood  Wakeman, 
Shippen  Wallace, 
Harrison  Edwin  Webster,  n.A.  ) 
Union  College,  N.  Y.  ) 

Samuel  Wheeler,  b.a. 
Henry  Shaler  Williams,  pu.b. 


Canaan. 

Brandon^  Vt 

HaHford. 
New  Haven, 
Stamford, 
Bridgeport. 
Woburriy  Mass, 
WestviUe. 
Yonkers,  JV.  Y. 
New  Haven, 
Oxford, 

BinghanUon,  N  Y, 
Gosheii, 

Wilmington^  JDd, 
Westerly,  JR.  I. 
Salisbury. 
New  Haven. 
LouisviUej  Ky, 

New  Haven, 

New  Haven, 

Alfred  Centre,  N.  Y. 

Newark,  N  J. 
Cincinnati^  0. 
New  Haven. 
Norway y  Me. 
New  York  City. 
Philadelphia,  Pa, 

Schenectady,  N.  Y, 

Bridgeport, 
New  Haven. 


SuMiiABT— Seniors, 28 

Juniors, 30 

Freshmen, 49 

Special  Students,.. 30 


ANNUAL  EEPOKT 
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STATE  BOAKD  OF  VISITORS 


OF  THS 


BEFFIELD  SCIENTIFIC  SCHOOL 


OF 


YALE    COLLEGE 


WITH  ACCOMPANYING   STATEMENTS. 


1869-70. 


Printed  by  order  of  the  Gteneral  Assembly. 


NEW  HAVEN: 

FBXNTBD  BT  TX7TTLE,  M0RBB0U8E  4k  TATLOB. 
1870. 


^isioriml  Itflie. 


The  Department  of  Philosophy  and  the  Arts,  to  which  the  Scientific  School 
pertains,  was  instituted  in  Yale  College  at  the  commencement  of  1846.  In 
1860,  Sheffield  Hall,  the  gift  of  Mr.  JoBBPH  E.  Sheffield,  of  New  Haven,  was 
presented  to  the  School,  and  immediately  occupied.  He  then  gave  a  fund  of  Fifty 
Thousand  Dollars  as  the  partial  endowment  of  three  profeflsorehips.  In  1866^ 
the  Hall  was  enlarged  and  refitted  a  second  time,  at  the  expense  of  the  original 
benefactor. 

The  Congressional  appropriation,  made  in  1862,  for  the  establishment  of  a 
Scientific  College,  was  directed  to  tliis  institution  by  the  Qeneral  Assembly  of 
1864. 

In  1866,  Mr.  George  Peabody,  of  London,  gave  a  fund  of  $160,000.  to  found, 
In  connection  with  Yale  College,  a  Museum  of  Natural  History. 

The  General  Instruction  fund  is  made  up*  of  the  contributions  of  a  large  number 
of  benefactors, — the  names  of  a  part  of  whom  are  given  in  the  Fourth  Annual 
Heport,  while  the  names  of  others  will  be  given  next  year. 


Bpe^ial  Articles  oontained  in  the  preyions  Annual  Reports. 

1.  1866.  Historical  Statement 

2.  1867.  Description  of  Sheffield  Hall. 

3.  1868.  Aim  and  Object  of  Scientific  Education. 

4.  1869.  Prelunlnary  Roll  of  Benefactors,  Officers  and  Students,  1846-69. 


(Lni^miiim  tsl  |8U  €a]k^. 


May,  1870. 


PBESmSKTf 

Rev.  THEODORE  D.  WOOLSET,  D.D.,  LL.D. 


Bis  Ezc.  JAMES  E.  ENGLISH, 
Rev.  JOSEPH  ELDRIDGE,  D.D,. 
BxT.  EDWIN  R.  GILBERT, 
Bw.  ELISHA  0.  JONES, 
Bit.  HIRAM  P.  ARMS,  D.D., 
Ri7.  SAMUEL  G.  WILLARD, 
HoH.  ELISHA  JOHNSON, 
Hoi.  ELIAB  A.  CONVERSE, 
HoK.  LUCIEX  W.  SPERRY, 


FELLOWft 

His  Honor  JULIUS  HOTCHKISS. 
Rev.  GEORGE  J.  TILLOTSON, 
Rev.  DAVID  S.  BRAINERD, 
Rev.  LEONARD  BACON,  D.D  , 
Ret.  MYRON  N.  MORRIS, 
Rev.  GEORGE  RICHARDS, 
Hon.  JOSEPH  D.  BARROWS, 
Hon.  EDWARD  HARLAND, 
Hon.  IRA  G.  BRIGGS. 


C0»wiU0rs  0f  t\t  S^\tMi  Sritntifit 

(  Each  appointed  for  a  term  of  five  years. ) 

JAMES  E.  ENGLISH,  New  Haven. 
MARSHALL  JEWELL,  Hartford. 
JOSEPH  R.  HAWLEY,  Hartford. 
JOSEPH  E.  SHEFFIELD,  New  Haven. 
HENRY  FARNAM,  Chicago. 
OLIVER  F.  WINCHESTER,  New  Haven. 
M.  DWIGHT  COLLIER,  St.  Louis. 
(Thrm  vaca$ieUs  to  befUUtL) 


state  l0art  of  Wisitm: 


CONSTirUTllirG,  WITH  THE   SECRETARY   OF  THE  SCHOOL,  THE  BOARD 
FOR  THE   APPOINTMENT   OF  STATE  STUDENTS. 


May  1869  to  Hay  1870. 

OOYSBNOB, 

His  Exc.  MARSHALL  JEWELL,  HartforcL 

LIEUTENANT  OOYSBNOB, 

His  Honob  FRANCIS  WAYLAND,  New  Haven. 

STATS    SfiNATOBS, 

Hon.  GEORGE  M.  LANDERS,  New  Britalo. 
Hon.  ERASMUS  D.  AVERY,  Groton. 
Hon.  JAMES  S.  TAYLOR,  Danbury. 

8B0BBTABT  Of  THB  STATS  BOABD  Of    BDUOATION, 

Rev.  BIRDSEY  G.  NORTHROP,  New  Haven. 


May  1870  to  May  187L 

GOVSRKOB, 

His  Exc.  JAMES  E.  ENGLISH,  New  Haven. 

LIBUTSXANT  GOTSBNOR, 

His  HoNOB  JULIUS  HOTCHEIISS,  Middletown. 

STATS    8BXAT0BS, 

Hon.  ELISHA  JOHNSON,  Hartford. 
Hon.  LUCIEN  W.  SPERRY,  New  Haven. 
Hon.  ELIAB  A.  CONVERSE,  Stafford. 

BECBSTART  Of  THE  STATE  BOARD  Of  BDUOATIDN, 

Rev.  BIRDSEY  G.  NORTHROP,  New  Haven. 
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SEORETABY  Of  THB  BHEfriBLD  SOtSSTirtO  SOBOOL, 

Pbof .  DANIEL  a  01L>ILA:Kv1S(«w  Haven. 


Instrttttflrs. 


WILLIAM  A.  NORTON,  CHESTER  S.  LYMAN, 

Civil  Engineering  and  Mftthematicfl.         Industrial  Mechanics  and  Phjsics. 


WILLIAM  D.  WHITNEY, 
Lingoistics  and  Oerman. 

t>ANIEL  0.  GILMAN, 
Physical  Qeographj. 

BVILLIAM  H.  BREWER, 
Agriculture. 

^THKIEL  C.  MARSH, 
Palffiontologj. 

^ABE  BAILEY, 
Elocution. 

rOSIAH  W.  GIBB?, 
French. 

)ANIEL  H.  WELLS, 
Mathematics. 

HLLIAM  G.  MIXTER, 
Chemistrj. 


GEORGE  J.  BRUSH, 

Metallurgy  and  Mineralogx*. 

SAMUEL  W.  JOHNSON, 

AgricuL  and  Analytical  Chemistry. 

DANIEL  C.  EATON, 
Botany. 

ADDISON  E.  VERRILL, 
2^1ogy  and  GJeology. 

LOUIS  BAIL, 
Drawing. 

THOMAS  R.  LOUNSBURY, 
English. 

SIDNEY  L  SMITH, 
Zoology. 

HENRY  S.  WILLIAMS, 
PalsDontology. 


"omintUed  aa  Profeaaor^  {sutdeet  to  the  appotntrnmU  of  the  Corporation  of   Yale 

College.) 

WILLIAM  P.  TROWBRIDGE,  M.A-,  late  Capt  U.  S.  Engineer  Corps, 
Mechanical  Engineering. 

Blf  invitation  of  the  Chveming  Board, 

Prof.  ALFRED  P.  ROCKWELL,  M.A., 
Mining. 


By  appointment  of  the  U,  S.  Cfovemmenty 

Brig.  Gen.  BENJAMIN  S   ROBERTS,  U.  S.  A., 
Military  Science. 


SUMMARY. 


Graduate  Students, 
Undergraduate  Students, 
Seniors, 
Juniors,  - 
Freshmen,    - 
Special  Students, 


28 


25 
37 
39 


101 
12 


Total,        141 


STUDENTS. 


GRADUATE  STUDENTS. 


James  Whitin  Abbott,  a.  a 

William  Richardson  Belknap,  ph.b. 

Charles  Augustus  Brinley,  ph.b. 

Eugene  Stuart  Bristol,  ph.r 

Frederick  Smillie  Curtis,  ph.b. 

Rev.  James  A.  Deane,  a.m. 
Wesleyan  Universitj. 

Rev.  John  Dickinson, 

Augustus  Jay  DuBois,  ph.b, 

Jonathan  Edwards,  Jr.,  a.m.,  ild. 

George  Bronson  Famam,  m.d. 

Joseph  Robinson  Folsom,  ph.b. 

Oscar  Ilarger,  a.b. 

Remard  James  Harrington,  a.b. 

McGill  University,  Montreal 
Albert  Banks  Hill,  ph.b. 
William  Henry  Hotchkiss,  A.a 
K"elfion  Powell  Hulst,  a.b.,  ph.b. 
George  Thomas  Kennedy,  a.b. 

McGill  University,  Montreal 
William  Gilbert  Mixter,  ph.  a 
George  Rice,  A.M.,  m.d. 
^litchell  Davison  Rhame,  a.b. 
Horatio  Seymour,  b.a. 
George  Henry  Sherman,  m.d. 

Coll  Fhys.  and  Surg.,  N.  Y. 
Sidney  Irving  Smith,  ph.b. 
Harrison  Edward  Webster,  A.a 
Union  College,  N.  Y. 

Eli  Whitney,  A.a 

Joseph  Thompson  Whittelsey,  PH.a 

Henry  Shaler  Williams,  ph.b. 

Richard  William  Woodward,  A.a 


New  Haven, 
Louisville,  Ky, 
Hartford. 
New  Haven. 
Stratford, 

I  Westville. 

Westville. 
New  Haven, 
New  Haven. 
New  Haven, 
New  Haven, 
Oxford, 

^Montreal,  Canada, 


Redding, 
New  Haven, 
New  Haven, 

>  Jfontrealy  Canada, 

New  Haven, 
Framingham,  Mass, 
Atlantic,  N,  Y, 
Utica,  N,  Y, 

V  Westfield,  Mass, 

New  Haven, 

(•  Schenectady,  N  Y, 

New  Haven, 
New  Haven, 
New  Haven, 
Franklin, 


BHBFFIELD  SaENTEFIC  SCHOOL. 


UNDBaORAJ)UATE  STUDENTS. 


SENIORS. 


Henry  Moore  Bailey, 
Charles  Thruston  Ballard, 
Thomas  Gray  Bennett, 
Townshend  Stith  Brandegee, 
Daniel  Seymour  Brinsmade, 
Charles  Peter  Brooks, 
Thomas  Elwood  Calvert, 
Frederic  Hosea  Churchill, 
Dorr  Clarke, 
Alfred  Ronald  Conkling, 
Justus  Herbert  Grant, 
Charles  Sheldon  Hastings, 
William  Alfred  Hinds, 
Edward  VanBuren  Hoes, 
William  Rufus  Hopson, 
Henry  Correll  Humphrey, 
Francis  Asbury  Lowe, 
William  Dennis  Marks, 
Arthur  Woods  Rice, 
Evelyn  Pierpont  Roberts, 
George  Douglass  Roseberry, 
Alfred  Stanton, 
George  Frederick  Stone, 
Clarence  Augustus  Warren, 
John  George  Watson, 


Rutland,  Vt. 
Louisville^  Ky, 
New  Haven. 
Berlin, 
Trumbull, 
Blooming  Grove,  N, 
Newtown,  Pa, 
New  Britain, 
Batavia,  N,  Y, 
New  York  City, 
Auburn,  N,  Y, 
Hartford, 
WalUngford, 
Ottawa^  HI, 
Bridgeport, 
Stamford, 
Washington,  D,  C, 
St,  Louis,  Mo, 
West  Meriden, 
New  Haven. 
Pottsville,  Pa, 
SligOy  Md, 
Hartford, 
Louisville,  Ky, 
Ayr^  Canada, 

SsiaoBS,  2t 


BTTTDBNTB. 


JUNIORS, 


drews, 

cox  Ayres, 

on  Bacon, 

lite  Burt, 

k  Bush, 

ijamin  Chittenden, 

Crane, 

rt, 

ton  Dart, 

leeler  Davenport, 

lerson, 

Jtoever  Dickson, 

jcil  Durand, 

scall  Dwindle, 

dison  Ferry, 

Igway  Gawthrop, 

sha  Gorham, 

nry  Green, 

3odford  Griswold, 

in  Hawkins, 

)ls  Judson, 

ccuUoch  Keasby, 

derick  Klein, 

mville  Lobdell, 

illiani  Mather, 

lerriman, 

is  Moore, 

.is  Morton, 

►art  Pierpont, 

Eugene  Powell, 

din  Quigley, 

rd  Ranger, 

^ockwood  Sanford, 

iford  Sargent, 

acy  Scovill, 

inton  Terry, 

3n  Ziegler, 


New  York  City. 
Hartford. 
Norwalk. 
Hartford. 
New  Haven. 
JSast  River. 
New  Haven. 
Buffalo,  N.  Y. 
New  London. 
New  York  City. 
New  York  City. 
West  Cheater,  Pa. 
Milford. 
Oakland,  Cal. 
New  Haven. 
Unionville. 
New  Haven. 
Cincinnati,  0. 
New  Britain . 
Wakefield,  R,  I. 
New  Haven. 
Newark,  N.  J. 
New  Haven. 
Wilmington,  Del. 
New  Haven. 
Plantsville, 
Fond  du  Lac,  Wise, 
New  York  City. 
North  Haven. 
New  Haven, 
Wilmington,  Del. 
Norwich, 
New  Haven. 
New  Haven. 
Cleveland,  0. 
Terryville. 
Philadelphia,  Pa. 

Juniors^  87. 
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FRESHMEN. 

Jacob  Jackson  Abbott, 

James  Peter  Bogart, 

Burwell  Henry  Boykin, 

William  Bristol, 

Harry  Hill  Buck, 

Edwin  Samuel  Burnham, 

James  Richard  Burroughs, 

Robert  Colgate, 

Byron  Hood  Culbertson, 

William  Darlington  Evans, 

Robert  Evans  Fisher, 

Wallace  Leland  Folsom, 

William  Saunders  Green, 

James  John  Guthrie, 

Daniel  Webster  Hering, 

Harry  Hamilton  Honor6, 

William  Tliompson  Jenkins, 

Charles  Louis  Johnson, 

Samuel  Trevor  Knapp, 

Harrison  Wheeler  Lindsley, 

John  Chester  Lyman, 

Frank  Oscar  Maxon, 

Robert  Douglass  ^lillhoUand  Maxwell, 

George  Noyes  Miller, 

Charles  Theodore  Morse, 

Thomas  Perkins  Nevins, 

James  Yeatman  Player, 

Theophil  Mitchell  Prudden, 

Willard  Berthrong  Roberts, 

Thomas  Hubbard  Russell, 

William  Edward  Smith, 

Frank  Hale  Stickney, 

Aretas  Whittelsey  Thomas, 

Charles  Austin  Tibbals, 

Edward  Andrews  Tuttle, 

George  Judson  Walker, 

Daniel  Wardwell, 

Frederic  Floyd  Weld, 

William  Brenton  Welling, 


Yarmouth^  Me, 
New  Haven, 
Camden^  S.  C, 
New  Haven, 
Orlando  Me, 
Wallingford, 
Bridgeport 
Riverdahy  N,  T, 
Pittsburgh,  Pa, 
West  Chester,  Pa, 
Milford, 
Neic  Haven, 
Cincinnati,  0, 
Mum/or d,  N,  V, 
Johnsviile,  Md, 
Chicago  J  III, 
Falmouth,  Mass. 
Ansonia, 
New  York  City. 
New  Haven, 
Northampton^  Mass, 
Norwich, 
Wilmington,  Del, 
Wallingford, 
New  Haven, 
Waterford, 
Nashville^  Tenn, 
New  Haven, 
Hartford, 
New  Haven, 
Goshen, 
Rockville, 
Bethlehem, 
Brooklyn,  N,  Y. 
West  Haven, 
Buffalo^  N.  Y. 
Rome,  N,  Y, 
Guilford, 
New  York  City, 
Fbbshmsk,  39. 
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SPECIAL  STUDENTS  NOT  CANDIDATES  FOR  A  DEGREE. 


L  Sampson  Adams, 
L  Daniel  Anway, 
f  Lamertine  Dowd, 
d  Augustus  Ellsworth, 
Harpen  Fulton, 
^ool  Griswold, 
Lock  wood, 
3  Chestley  McClean, 
Crittenden  Russell, 
s  Pierson  Spining, 
Freeland  Verrill, 
n  Wallace, 


Canaan. 
Wantage^  N,  J. 
Seville,  0. 
La  Fayette^  Ind, 
Nexo  Haven. 
Troy,  JV.  Y. 
South  Norwalk. 
Springfield,  Mass. 
Frankfort,  Ky. 
Glendale,  0. 
Portland,  Me. 
Philadelphia,  Pa. 
SpBaAL  Students,  12. 


ENTBANGE  PRIZE. 

rize  of  $20,  offered  for  the  best  ezamAnation  passed  bj  a  member  of  the 

in  Class,  entering;  m  1869,  was  divided  between  Jacob  Jackson  Abbott, 

louth,  Me.,  and  Daniel  Wardwell,  of  Rome,  N.  Y.,  who  were  adjudged 

merit. 

\  like  prize  of  $20  is  offered  for  tbe  best  examination  passed  in  entering 

hman  Class  in  1870. 


REPORT  OF  THE  STATE  BOARD  OP  VISITORS. 


^0  the  General  Assembly  of  the  State  of  Connecticut: 

The  undersigned,  in  behalf  of  the  State  Board  of  Visitors  of 
fte  Sheffield  Scientific  School,  respectfully  report  that  they  have 
iiot  only  performed  the  duties  required  by  law  in  the  selection 
of  State  Students,  but  by  repeated  visits  to  the  institution  and 
ty  frequent  conferences  with  the  instructors  they  have  become 
^ell  acquainted  with  the  management,  the  courses  of  instruc- 
tion, and  the  aims  of  this  college  of  pure  and  applied  science. 
The  number  of  pupils  during  the  past  year  has  been  one  hun- 
dred and  forty -one,  of  whom  seventy-one  were  from  the  State 
of  Connecticut,  and  the  remainder  from  twenty-one  other  States. 
A.H  the  state  scholarships  have  been  taken  up,  but  fortunately 
^o  one  has  been  rejected  because  of  inability  to  pay  for  his  tu- 
^tioa    Engineering  in  its  various  branches.  Chemistry  in  its  man- 
gold applications,  Natural  History  in  all  its  departments.  Agri- 
culture and  the  Mechanic  Arts,  with  the  Modem  Languages, 
^1  constitute  the  prominent  subjects  of  study.     The  collec- 
^ons  of  the  school  are  rapidly  increasing.     Among  the  most 
Noteworthy  accessions  of  the  year  are  the  various  models  and 
pieces  of  apparatus  purchased  last  summer  in  Europe  by  Pt^ 
^^88or  C.  Sr  Ljmaa,  &om  the  fund  contributed  "by  Ifcr,  ^TiV\^\» 
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Collier  of  St  Louis,  and  other  gentlemeiL     Still  fdrtlier  pur- 
chases are  to  be  made  from  this  ftini     Quite  recently,  aiibrary^ 
of  mathematical  books,  collected  by  William  Hillhouse,  M.  D.  ^ 
of  New  Haven,  and  including  many  works  on  the  applica- 
tions of  Mathematics  to  the  Mechanic  Arts,  has  been  purchased 
and  given  to  the  school  by  Mr.  Joseph  E.  Sheffield  of  New  Ha- 
ven.    The  sum  of  Five  hundred  dollars  has  also  been  given 
by  Mr.  William  Johnson  of  New  Haven  for  the  purchase  of 
maps,  reliefs  and  other  means  of  illustrating  geographical  stud- 
ies ;  and  a  department  of  the  United  States  Grovemment  has 
bestowed  on  the  school  a  valuable  collection  of  hydrographical 
charts  published  by  the  British  Admiaralty  from  the  surveys  of 
various  European  governments. 

Notwithstanding  these  and  many  other  liberal  gifts  for  spe- 
cific objects,  it  has  been  and  stUl  is  a  matter  of  grave  solicitude 
as  to  whether  the  instruction  fund  of  the  school  can  be  made 
adequate  to  the  maintenance  of  so  large  a  corps  of  teachers,  as 
is  absolutely  essential  to  the  life  of  a  scientific  school  so  varied 
in  its  usefulness  and  so  comprehensive  in  its  scope  as  the  insti- 
tution at  New  Haven.  The  demand  for  experienced  teachers 
of  science  in  this  country  is  such  that  constant  eflForts  are  ma^^ 
to  induce  the  Sheffield  professors  to  accept  more  lucrative  iposi- 
tions  elsewhere ;  but  these  overtures  have  thus  far  been  declined 
because  the  persons  receiving  them  are  deeply  interested  in  their 
present  work,  and  are  confident  that  when  their  aims  and  ob- 
jects are  understood  by  the  public,  sufficient  means  will  be  con- 
tributed to  place  the  institution  on  an  enduring  and  suffici^* 
basis. 
Impressed  by  these  facts,  several  of  the  present  and  fonner 
members  of  this  Board,  togeftiet  m^  ^te^  ^^Qasa  ^ga^dsEmieii, 
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assembled  at  the  school  December  7,  1869,  and  after  listening 
to  the  statements  of  the  professors,  inaugurated  a  movement 
wliich  is  still  in  progress  for  the  more  complete  endowment  of 
the  various  professorships  and  for  the  general  purposes  of  the 
establishment  It  is  deemed  premature  to  announce  as  yet  the 
names  of  those  liberal  gentlemen  in  Connecticut  and  New  York 
who  have  already  made  their  subscriptions  to  this  proposed  en 
dowment ;  especially  as  it  is  known  that  there  are  other  persons 
who  are  intending  at  an  early  day  to  give  their  aid  to  the  move- 
ment A  full  report  on  this  subject  is  therefore  deferred.  In 
the  mean  time,  the  undersigned  would  conamend  to  the  consid- 
eration of  wealthy  and  liberal  gentlemen,  a  statement  published 
in  December  last  on  the  character  and  work  of  the  school,  which 
is  signed  by  nearly  all  the  persons  still  living  who  have  held 
the  office  of  Grovemor  or  Lieutenant  Governor  in  the  State  of 
Connecticut 

The  attention  of  the  General  Assembly  is  also  respectfully 
invited  to  the  statements  of  the  Governing  Board  and  Faculty 
of  the  School  which  will  be  as  usual  printed  in  connection  with 
this  report  as  a  portion  thereol 

At  the  present  time,  when  almost  every  civilized  country  is 
iiicreasing  its  institutions  for  education  in  science,  and  when 
^ery  state  in  this  Union  is  considering  the  importance  of  se- 
curing good  technical  schools,  Connecticut  cannot  afford  to  lose 
4e  advantages  she  has  gained.  This  industrious  commonwealth 
^1  rival  any  portion  of  the  world  in  the  variety  of  its  manu- 
^ctured  goods,  requiring  for  their  production  scientific  skill  and 
often  cultivated  taste.  Before  the  artisans  can  be  trained  as  in 
European  oountries  for  their  special  pursuits,  a  large  numb^x  ol 
^ed  iacK?/ien9r2iia9^2)e  educated,  to  act  as  leadingmen^ — o^xii^T^^ 


16  BEPOBT   OF  BOARD   OF   VISITOBa. 

engineers,  superintendents,  foremen,  and  instructors, — ^in  all 
manufacturing  villages  and  towns  of  the  State.  Such  a  bod 
trained  men  will  soon  be  provided  by  the  Scientific  Schoo 
New  Haven.  But  this  is  not  the  exclusive  work  of  the  ii 
tution.  Science  is  to  be  advanced  for  its  own  sake  and  for 
sake  of  its  applications  to  the  wants  of  society ;  and  the  a( 
midated  experience  and  knowledge  of  the  world  are  to  be  pla 
at  the  command  of  every  intelligent  enquirer.  The  Sheff 
instructors  by  their  investigations,  their  lectures,  their  Ixx 
their  correspondence  and  their  personal  counsels  are  helping 
the  interests  of  the  State  in  many  ways  which  cannot  be  e 
merated ;  and  they  are  endeavoring  to  show  that  the  studj 
the  laws  which  the  Creator  has  established  for  the  govemm 
of  the  world  is  at  once  ennobling  to  the  mind  and  product 
of  material  advantage  to  the  human  race. 

MARSHALL  JEWELL, 
Chairman  of  the  State  Board  of  Visitors 

BiRDSEY  G.  Northrop, 

Secretary  of  the  State  Board  of  EducaMoru 

New  Haven,  June  3,  1870. 


ANNUAL  STATEMENT 

OF    THE    GOVERNING    BOARD. 


presenting  their  fifth  annual  statement  in  respect  to  the  pro- 
of the  Sheffield  Scientific  School  of  Yale  College,  the 
ming  Board  refer  with  pleasure  to  the  manifold  marks  of 
c  confidence  with  which  their  recent  work  has  been  attended, 
ong  desire  to  make  the  education  here  afforded  as  good  as 
in  any  department  of  Yale  College,  a  recognition  of  the  im- 
nce  of  having  a  large  company  of  teachers  who  are  trained 
3cialists  in  the  various  branches  to  which  they  are  devoted, 
k  disposition  to  provide  various  courses  of  instruction  for  dif- 
t  classes  of  students, — these  and  other  considerations  have 
le  Board,  from  time  to  time,  to  propose  additional  members 
e  instruction-corps,  and  thus  to  increase  the  efficiency  of  the 
ution,  at  the  expense  of  their  own  salaries.  Accordingly 
'ear  the  Corporation  of  Yale  College,  at  the  request  of  the 
i,  reduced  the  salaries  of  professors  giving  their  fiill  time  to 
K^hool,  from  twenty-three  hundred  dollars  to  two  thousand 
rs,  hoping  thus  to  keep  the  outlays  within  the  income.  It 
«rell  understood,  however,  that  a  vigorous  effort  should  be 
!  to  increase  the  endowment  of  the  institution,  and  it  was 
^ht  that  the  effort  could  not  fail  to  be  successful 
the  invitation  of  this  Board,  several  of  the  past  and  present 
bers  of  the  State  Board  of  Visitors,  and  a  few  other  gentle- 
including  Governor  Jewell,  Governor  English,  Governor 
ley,  Lieutenant  Governors  Winchester,  Douglas,  Averill  and 
?,  and  Secretary  B.  G.  Northrop,  came  together  in  the  Libra- 
i  Tuesday  evening,  Dec.  7,  1869,  for  the  purpose  of  a  familiar 
irence  in  relation  to  the  school  Governor  Jewell  presided,  a 
ment  of  affiEdrs  was  presented  by  the  instructors,  and  various 
rks  were  made  by  the  gentlemen  who  were  present,  with  spe- 
reference  to  the  best  method  of  securing  an  endoNnnftiitK  "bi 
rdance  with  the  request  of  that  meeting,  Goy.  ^ttw\^^  &x^^ 

2 


18  SHEFFIELD  SCIEIHIFIC  SCHOOL. 

up  a  full  and  careful  exposition  of  the  character,  aim,  and  needs  of 
the  school,  which  soon  received  the  endorsement  of  nearly  all  the 
persons  still  living  who  have  held  the  office  of  Governor  or  lieu- 
tenant Governor  in  Connecticut, — and  was  published  in  the  vari- 
ous papers  of  the  State. 

On  the  following  day,  Dec.  8, 1869,  the  Corporation  of  Yale  Col- 
lege assembled  in  the  same  place,  and  adopted  a  minute  conmiend- 
ing  the  proposed  endowment-movement  to  the  confidence  of  the 
friends  of  scientific  education.  They  also  received  with  favor  a 
proposal  to  designate  from  among  the  friends  of  the  school,  seve- 
ral gentlemen  of  well  known  character  and  influence,  who  should 
act  as  a  special  body  of  Councillors,  aiding  the  instructors  in  their 
plans  of  enlarged  usefulness.  It  was  decided  that  this  honorary 
Board  should  consist  of  ten  members,  each  holding  office  five 
years,  and  that  seven  of  the  members  should  be  designated  at 
once,  leaving  three  vacancies  to  be  filled  hereafter.  The  follow- 
ing gentlemen  were  then  invited  to  act  in  this  capacity :  His  Ex- 
cellency M.  Jewell,  Governor  of  the  State,  Ex-Governor  James  E, 
English,  Maj.  Gen.  Jos.  R.  Hawley,  Hon,  O.  F.  Winchester,  Jo- 
seph E.  Sheffield,  Esq.,  Henry  Famam,  Esq.,  and  M.  Dwight  Col- 
lier, Esq.  All  of  these  gentlemen  but  one,  who  is  out  of  the  coun- 
try, have  signified  their  willingness  to  serve  the  school,  and  during 
the  last  few  months  have  with  hearty  cooperation  responded  to 
the  frequent  calls  which  have  been  made  upon  them  for  coun- 
sel and  assistance. 

These  two  meetings  may  be  regarded  as  marking  an  vprpi- 
tant  crisis  in  the  history  of  the  school  Attractive  invitations 
had  then  been  recently  extended  to  some  of  the  professorB  to 
accept  honorable  and  remunerative  posts  in  other  institntioDfl, 
and  they  as  well  as  their  associates  were  desirous  of  ascertain- 
ing whether  or  not  this  department  of  Yale  College  was  likely 
to  receive  the  financial  assistance  of  which  it  stood  in  need.  A 
subscription  was  commenced  at  once,  in  the  hope  of  rainng  > 
quarter  of  a  million  dollars.  Thus  fstr  it  has  made  slow  progreia,'^ 
only  seventy  thousand  dollars  having  hitherto  been  received. 
But  the  Governing  Board  are  well  aware  how  many  prejndioea 
are  to  be  overcome  among  the  practical  business  men,  who  look 
with  distrust  upon  any  phase  of  college  training,  and  amoi^  the 
oollege-bred  men  who  look  with  suspicion  if  not  with  hostility 
upon  what  they  call  the  New  Education ;  and  between  the  two, 
tiiejr  are  aware  that  time,  with  good  results,  will  be  the  heA 
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mediator.  They  also  believe  that  the  aim  and  object  of  scien- 
tifio  education,  as  here  provided,  will  at  length  receive  as  hearty 
approval  from  the  public  as  has  already  been  bestowed  upon  it, 
by  the  President  and  Fellows  of  Yale  College  and  by  the  former 
Chief  Magistrates  of  the  State.  They  desire  therefore  to  encourage 
the  closest  scrutiny  of  the  work  of  the  school,  confident  that  it 
is  fitted  to  supply  some  of  the  most  pressing  wants  of  modem 
society. 

In  view  of  the  fact  that  many  persons  have  signified  their 
intention  to  aid  this  subscription,  who  are  not  yet  ready  to  say 
in  what  amount,  it  is  deemed  inexpedient  at  this  time  to  publish 
the  names  of  any  of  the  subscribers ;  but  in  due  time  the  fall 
record  will  be  given.  Meanwhile  and  always  the  thanks  of  the 
instructors  are  heartily  extended  to  the  various  gentlemen  in  Con- 
necticut and  New  York  who  have  so  generously  bestowed  their 
aid.  If  there  are  others  who  are  willing  to  co5perate  in  this  work, 
copies  of  our  appeal  and  of  our  forms  of  subscription  will  be  far- 
nished  at  any  time.  There  are  many  other  generous  gifts  received 
within  the  year,  (aside  from  this  endowment  subscription,)  which 
we  gratefully  acknowledge. 

At  the  last  Commencement  dinner  of  Yale  College,  His  Excel- 
lency Governor  Jewell  ^eing  called  upon  for  a  speech,  responded 
with  his  usual  cordiality,  and  in  the  course  of  his  remarks  express- 
ed a  desire  to  show  his  interest  in  the  Scientific  School  by  contrib- 
uting five  hundred  dollars  to  its  funds.  This  amount  he  promptly 
paid. 

A  few  weeks  later,  Mr.  William  Johnson  of  New  Haven,  hav. 
ing  been  led  by  one  of  his  business  acquaintance  to  visit  the  insti- 
tution, made  a  generous  gift  of  five  hundred  dollars  to  be  expend- 
ed by  one  of  the  professors  in  purchasing  maps,  charts,  reliefis,  and 
other  means  of  illustrating  geographical  studies. 

Mr.  Joseph  A.  Rogers,  a  graduate  of  the  school,  lately  attach- 
ed to  the  National  Observatory  in  Washington,  and  now  an  ofii- 
eer  of  the  Hydrographical  office,  secured  from  the  proper  authori- 
ties and  forwarded  to  us  a  collection  of  five  hundred  and  sixty- 
three  charts,  published  by  the  British  Admiralty  from  the  surveys 
of  different  governments  in  all  quarters  of  the  globe. 

From  the  Hon.  Hamilton  Fish,  U.  S.  Secretary  of  State,  the 
school  has  received,  through  Professor  W.  P.  Blake,  some  im- 
portant geological  works  on  the  Gold  Fields  and  Mineral  Deposits 
of  Victoria^  forwarded  to  the  U.  S.  Government  by  the  TT^&ti^% 
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of  the  Melbourne  Public  Library.  The  following  letter,  which 
explains  the  character  of  the  work,  accompanied  the  transmission. 
A  collection  of  the  scientific  works  recently  published  by  New 
Haven  gentlemen,  is  to  be  sent  in  acknowledgment. 

Depabtiuekt  of  State, 
Washington,  June  23,  1S70. 

Sib, — This  Department  has  received  through  the  United  States  Consul  at  Mel- 
bourne, Australia,  six  copies  of  each  of  the  following  named  works: — ^Tbe  Gold- 
fields  and  Mineral  Deposits  of  Victoria,  Notes  and  Observations  upon  the  Nug- 
gettj  Reef,  Maps  of  Victoria,  geologically  colored,  Maps  of  the  Geological  Survey 
of  Victoria,  (as  far  as  issued),  forwarded  by  the  Trustees  of  the  Melbourne  Public 
Library,  with  the  request  that  they  may  be  presented  on  behalf  of  the  Trustees, 
as  donations  to  some  of  the  principal  libraries  of  the  United  States. 

The  object  is  that  the  publications  shall  reach  some  of  the  States  which  by 
their  men  of  science  have  contributed  largely  to  the  knowledge  of  the  geology  of 
this  country,  and  without  making  an  exchange  a  condition  of  the  extended  cour- 
tesy, it  is  evident  that  the  leading  motive  of  the  offer  is  the  reception  in  return  of 
similar  publications  for  the  Melbourne  Library. 

With  a  desbe  to  promote  the  objects  of  the  Trustees,  I  have  directed  a  set  of 
these  publications  to  be  sent  to  the  Library  of  the  SheflSeld  Scientific  School. 

I  am  requested  to  state  that  "  it  will  be  esteemed  a  very  considerable  favor  if 
the  Trustees  be  allowed  the  privilege  of  placing  on  the  shelves  of  the  Library 
works  of  a  similar  character  published  by  authority  of  the  State." 

Tour  acknowledgment,  and  any  books  you  may  desire  to  transmit,  may  be  for- 
warded to  this  Department  • 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

HAMILTON  FISH. 

Toward  the  close  of  the  year  the  Library  received  a  very  im- 
portant additfon.  Mr.  Joseph  E.  Sheffield,  to  whom  in  so  many 
ways  we  are  indebted,  purchased  and  presented  a  remarkable  col- 
lection of  mathematical  treatises,  collected  during  the  last  twenty- 
five  years  by  Dr.  Wm.  Hillhouse  of  New  Haven.  This  library  is 
well  known  to  the  mathematicians  of  the  country.  It  is  especially 
full  in  the  best  editions  of  the  best  writers  in  pure  mathemat- 
ics, but  it  also  contains  a  large  number  of  volumes  which  pertain 
to  the  mathematical  aspects  of  Mechanics,  Horology,  Physics,  As- 
tronomy, etc.  Dr.  Hillhouse  added  many  books  not  strictly  math- 
ematical to  the  collection,  as  it  passed  from  his  hands  to  oars,  and 
after  the  transfer  was  complete,  generously  gave  five  hundred  dol- 
lars to  be  expended  in  binding  the  books  or  in  any  other  way 
more  serviceable  to  the  school  He  has  also  given  us  a  bust,  in 
plaster,  of  Dr.  Nathaniel  Bowditch. 

We  have  also  received  the  gratifying  information  from  the  Nov- 
eltjr  Iron  Works  of  New  York  city,  that  the  mechanical  diawings 
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accmnalated  there  during  the  last  twenty-five  years,  and  illus- 
trating a  great  variety  of  constructions,  are  presented  to  this  insti- 
tution. As  they  are  not  yet  received,  we  defer  to  the  next  report 
a  more  particular  statement  in  respect  to  this  most  welcome 
gift. 

A  gentleman  of  New  Haven,  who  has  twice  before  made  a  libe- 
ral contribution  to  our  resources.  Wells  South  worth,  Esq.,  learn- 
ing that  if  it  could  be  obtained,  a  set  of  the  English  patent  office 
reports  would  be  of  great  service,  volunteered  to  give  one 
thousand  dollars  toward  the  expense  of  binding  this  very  extend- 
ed series,  and  inquiries  are  already  in  progress  as  to  the  possibility 
of  securing  the  work. 

From  Mr.  Eli  Whitney,  son  of  the  inventor  of  the  cotton-gin, 
(a  graduate  of  Yale  College  in  1792,)  the  school  has  received,  at 
the  solicitation  of  the  instructors,  one  of  the  original  gins  made  by 
the  inventor.  It  is  not  only  interesting  as  a  historical  memento, 
but  because  it  shows  how  this  invention,  which  has  exerted  such 
a  marvellous  influence  upon  modern  society,  came  into  use  per- 
fected by  the  original  contriver. 

Mr.  Eli  Whitney  Blake  of  New  Haven,  has  likewise  presented 
a  working  model  of  the  stone  crushing  machine  of  his  invention, — 
a  contrivance  extensively  used  in  the  construction  of  roads,  the 
dressing  of  ores,  and  for  other  pui-poses  at  home  and  abroad. 

There  is  another  gratifying  acknowledgment  to  be  made. 
Three  of  the  graduates  who  had  held  State  Scholarships  while  stu- 
dents, have  presented  to  the  school  sums  of  money  corresponding 
with  the  tuition  which  under  ordinary  circumstances  they  would 
have  paid.  Our  funds  have  been  thus  augmented  by  the  gift  of 
Mr.  J.  J.  Skinner,  $375,  Mr.  W.  G.  Abbot,  $300,  and  Mr.  F.  J. 
Leavens,  $100. 

Another  welcome  contribution  has  been  received  from  Messrs. 
Perkins  &  Chatfield.  On  completing  some  changes  in  the  mason 
work  of  Sheffield  Hall,  they  sent  to  the  school  a  receipted  bill  for 
their  work,  amounting  to  $83.82 ;  and  in  addition  they  proposed 
to  pay  for  the  annual  subscription  to  the  "  London  Builder,"  a  series 
of  which,  well  bound,  from  the  beginning,  they  had  previously 
presented. 

It  should  be  mentioned,  also,  that  the  school  has  the  use  of  a 
considerable  amount  of  valuable  apparatus  recently  deposited 
by  Pro£  G.  F.  Barker,  including  an  air  pump,  electric  clock,  and 
Various  pieces  of  electrical^  magnetic  and  galvanic  ai^^^T^^VoA. 
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In  connection  with  these  acknowledgements,  the  authorities  of 
the  school  desire  to  make  grateful  mention  of  a  gift,  not  indeed  be- 
stowed apon  the  school,  but  immediately  connected  with  it,  in  a 
part  of  its  provisions.  Mr,  Samuel  Holmes,  of  the  Scovilie  Manu- 
facturing Company  in  Waterbury  and  New  York,  has  given  the 
sum  of  one  thousand  dollars,  the  income  of  which  is  to  be  bestowed 
on  a  stndent  from  Waterbury  or  one  of  the  adjacent  towns,  while 
pursuing  his  studies  in  the  Sheffield  School.  The  privilege  of  select- 
ing the  scholar  rests  with  the  Board  of  Agents  of  the  Bronaon  li- 
brary Fund.  The  following  is  the  letter  of  Mr.  Holmes,  referring 
also  to  four  similar  foundations  for  the  benefit  of  classical  students. 

New  York,  October  7,  1869. 
To  the  Board  of  Agents  of  the  Bronsoti  Library  JFkmdj  Water- 
bury, Conn. 

Gentlemen : — ^For  the  interest  which  I  have  in  my  native  town 
and  with  the  hope  of  encouraging  a  desire  for  liberal  education 
among  the  youth  of  Waterbury  and  vicinity,  I  have  arranged  in 
connection  with  other  payments  to  Yale  College,  for  the  payment 
of  Five  Thousand  Dollars  to  be  applied  as  named  herewith,  viz : 

"That  said  five  thousand  dollars  shall  when  paid,  constitute 
five  scholarships  of  one  thousand  dollars  each,  one  of  them  being 
in  the  Scientinc  School,  and  one  in  each  of  the  four  classes  in  the 
Academical  department,  the  income  arising  from  which  shall  be 
annually  paid  to  such  students  from  the  towns  of  Waterbury, 
Wolcott,  Prospect  and  Middlebury  in  the  State  of  Connecticut  as 
shall  be  appointed  by  the  Board  ot  Agents  of  the  Bronson  Library 
Fund,  preference  being  first  given  to  those  students  who  have 
received  the  principal  part  of  their  education  in  the  public  schools 
of  Waterbury  and  afterward  to  students  from  the  towns  in  the 
above  mentioned  order:  such  appointment  to  be  made  by  said 
board  within  sixty  days  after  notification  by  some  officer  of  said 
college,  and  in  default  of  said  appointment  by  said  board  after 
such  notification  then  the  income  of  that  year  of  any  scholarships 
so  vacant  to  be  appointed  by  the  Prudential  conmiittee  of  said 
college,  or  their  successors,  to  such  deserving  stu3^i|te  needing  aid 
as  they  may  select,  preference  being  given  to  thos^^^ving  the 
ministry  in  view,  it  being  in  the  power  of  the  PresidenflnCthe  col- 
lege to  withhold  the  appropriation  made  in  any  year  ^P  •"7 
scholar  appointed  on  any  of  these  foundations  for  munoral  ^**^ 
or  a  violation  of  the  laws  of  the  college." 

With  the  further  condition  that  proper  public  notice  sha?  *• 
given  by  your  board  as  well  as  by  your  successors,  of  any  vJ 
oies  to  be  filled, 

I  am,  genttemeu^  Yours  very  truly. 
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PBOF.   LYMAN'S   PUBCHASES    OF    APPABATITS. 

In  the  sommer  of  1869,  Pro!  Lyman  visited  Europe  for  the  pur- 
chase of  models  and  apparatus  in  the  departments  of  Mechanics 
and  Physics. 

The  funds  for  this  purpose,  as  was  mentioned  in  the  Report  of 
last  year,  were  contributed  by  a  number  of  individuals ;  the  first 
and  largest  gift  being  that  of  M.  Dwight  Collier,  Esq.,  of  St  Louis, 
to  the  amount  of  $5000,  for  forming  a  Cabinet  of  Mechanical 
Models  and  Apparatus,  as  a  memorial  of  his  brother,  Thomas  F. 
Collier,  who  for  two  years  previous  to  his  death  in  1888,  had  been 
a  member  of  the  school  Mr.  Collier  afterwards  gave  $1000  more 
to  pay  the  expenses  incidental  to  making  purchases  abroad.  To 
this  fund  were  added,  on  the  eve  of  Protl  Lyman's  departure, 
other  contributions  for  the  purchase  more  particularly  of  physical 
apparatus,  as  follows: — Joseph  E.  Shefiield  $2700  (10,000  francs), 
Henry  Famam  $1000,  E.  K  Salisbury  $200,  John  A.  Blake  $100, 
Eli  W.  Blake  $50,  Alfred  Walker  &  Co.  $25.  It  should  be  added, 
in  this  connection,  that  Messrs.  W.  T.  Hatch  &  Son,  of  New  York, 
made  no  charge  for  commissions,  or  services,  on  the  ftmds  that 
passed  through  their  hands,  and  that,  with  like  liberality,  Messrs. 
J.  W,  Tucker  &  Co.,  of  Paris,  remitted  the  amount  of  their  com- 
missions. A  similar  abatement,  to  a  less  amount,  was  made  by 
Messrs.  Williams  &  Guion,  of  New  York,  in  connection  with 
steamer  charges. 

Pro£  Lyman  has  made  the  following  report : 
To  the  Governing  Board: 

Leaving  New  York,  by  the  Steamship  Colorado  of  the  Will- 
iams &  Guion  line,  on  the  1 9th  of  April,  I  again  reached  that  city, 
by  the  Steamer  Nevada  of  the  same  line,  on  the  13th  of  September, 
having  sailed  with  the  same  excellent  commander  (Capt.  Green) 
on  both  voyages. 

Pro£  H.  A.  Newton  was  my  constant  traveling  companion,  and 
to  his  highly  valued  counsel  and  assistance  I  was  very  greatly  in- 
debted for  the  successful  accomplishment  of  the  objects  of  the 
trip.  In  various  European  cities,  we  visited  the  principal  makera  of 
apparatus  and  models,  and  also  the  leading  institutions  of  science, 
with  their  extensive  physical  and  mechanical  cabinets.  At  every 
point  we  received  the  utmost  courtesy  and  assistance  from  the 
many  men  of  science  whom  it  was  our  good  fortune  to  meet.  To 
distinguish  any  of  these  might  seem  almost  invidious,  when  all 
were  so  attentive  and  obliging.  Yet  it  seems  no  more  than  proper 
that  the  names  of  some  to  whom  we  happened  to  be  placed  unaer 
particular  obligations,  should  be  mentioned  in  this  connection,  by 
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way  of  partial  acknowledgment  of  their  many  firiendly  offices. 
Among  such  we  have  the  pleasure  of  reckoning  the  well  known 
names  of  Professors  Salmon  and  Hau^hton  of  Dublin,  Roscoe  of 
Manchester,  Rankine  of  Glasgow,  Tait  of  Edinburgh,  Tyndall, 
Miller,  Huggins,  Lockyer  and  Stewart  of  London,  Clifton  of  Ox- 
ford, and  Willis  of  Cambridge;  and  on  the  Continent,  Messrs. 
Jamin,  D'Abbadie,  Chasles,  Tresca,  Daubree,  and  Charles  St.  Clair 
Deville  of  Paris,  Argelander  and  Clausius  of  Bonn,  Magnus  and 
Dove  of  Berlin,  Weisbach  of  Freiberg,  Geinitz  of  Dresden,  Lit- 
trow  of  Vienna,  Liebig,  Beetz,  and  Ludewig  of  Munich,  and  more 
especially  Zeuner  of  the  Zurich  Polytechnicum,  through  whose 
kind  offices  arrangements  were  made  for  obtaining  copies  of  a  poi^ 
tion  of  his  very  extensive  and  valuable  collection  of  models  in 
mechanics.  These  copies  were  made  by  a  mechanician  of  Zurich, 
Meier-Freytag,  under  the  supervision  of  Prof  Zeuner,  whose  effi- 
cient and  kinmy  aid  has  placed  not  only  myself  but  our  institution 
under  lasting  obligations  to  him. 

The  Polytechnicum,  in  which  he  is  one  of  the  most  distinguished 
professors,  stands  at  the  head  of  the  Scientific  Schools  of  Europe, 
and  is  at  the  present  time  exerting  a  marked  influence  on  the  vari- 
ous industries  not  only  of  Switzerland,  but  of  Southern  Germany, 
and,  indeed,  of  all  Europe;  for  its  pupils  are  of  nearly  all  tfie 
European  nationalities,  and  more  than  half  of  the  700  come  from 
outside  of  Switzerland.  This  institution  may  be  regarded  as  m 
most  respects  a  model  for  mstitutions  of  the  kind,  and  as  such  it 
has  been  visited  by  persons  from  other  countries  interested  in  sci- 
entific education,  for  the  purpose  of  studying  its  organization  and 
the  secret  of  its  great  success ;  for  its  entire  growth  has  occurred 
chiefly  within  the  last  ten  years.  It  is  only  one,  however,  of  a 
great  number  of  similar  institutions  in  various  parts  of  Europe ; 
as  at  Carlsruhe,  Munich,  Vienna,  Berlin,  and  many  other  places. 
These  schools  of  pure  and  applied  science  have  been  organized  in 
Europe  as  essential  to  the  best  advancement  of  industry  and  civil- 
ization, and  have  been  everywhere  attended  by  the  most  flattering 
results.  Great  Britain  is  feeling  deeply  the  necessity  of  similar 
institutions  to  her  own  industrial  progress,  and  is  moving  strenu- 
ously for  their  immediate  establishment. 

Together  with  the  schools  of  science  and  their  collections,  vari- 
ous establishments  for  the  manufacture  of  models  and  apparatus 
were  visited,  and  purchases  were  made  of  greater  or  less  extent 
from  those  of  Schroder  at  Darmstadt,  Pistor  &  Martins,  Siemens, 
Borchardt,  and  Schotte  of  Berlin,  Winter  of  Vienna,  Koenig, 
Duboscq,  Hofmann,  Ruhmkorff,  Hempel,  Alvemiat,  Gaiffe  and 
Carr^  of  Paris,  Geissler  of  Bonn,  and  others. 

Among  the  mechanical  models  and  apparatus  procured  may  be 
specified  a  choice  selection  from  the  establishment  of  Schr5der  at 
Darmstadt,  embracing  among  others,  Foumeyron's  Turbine,  vari- 
ous other  models  of  wheels  and  teeth  of  wheels,  diagram  models 
of  the  forms  of  teeth,  cross  heads  and  connecting  rods,  axles  and 
abafts,  couplings,  brakes,  steps,  pUlo^-blockfi  and  hangers,  cranks, 
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bolt-joints,  valve  gearing  and  sectional  engine,  geometrical  solids, 
roof  truss,  etc.,  etc.  From  the  collection  of  Pro£  Zeuner  at  Zu- 
rich, were  copied,  four  large  models  for  the  study  of  link  and  valve 
motions,  various  models  illustrating  the  elements  of  mechanism — 
glass,  spur,  bevel,  band,  frictional,  differential,  etc.,  elliptic  and 
irregular  wheels,  cams,  parallel  motions,  boiler  and  fire-box  joints, 
etc.,  etc.  A  hydrostaticpress  of  20,000  lbs.  power  is  among  the 
mechanical  apparatus.  Tne  physical  apparatus  includes,  in  optics, 
Duboscq's  lantern,  port  lumiere^  solar  microscope,  polarizing  and 

I>rojection  apparatus,  Norremberg's  polariziug  apparatus,  with  col- 
ections  of  crystals  and  other  objects,  lenses,  mirrors,  prisms,  etc., 
eta ;  in  acoustics,  Koenig's  apparatus  for  the  analysis  of  sounds 
by  vibrating  flames,  Helmholtz's  resonators,  sets  of  diapasons, 
with  apparatus  for  the  combination  of  vibrations  by  the  optical 
and  graphic  methods  of  Lissajous  and  Dessains,  organ  pipes  and 
bellows,  with  manometrio  flames,  vibrating  plates,  sonometer,  etc. ; 
in  electricity  and  magnetism.  Winter's  plate  machine,  electro- 
phorus,  battery,  and  other  accessories,  Holtz'  electrical  machine 
oy  Borchardt,  of  extraordinary  power,  Ruhmkorff 's  coil,  Geissler's 
tubes,  with  electro-magnetic  rotation-apparatus,  Siemens'  magneto- 
electric  machine,  electro  magnets,  galvanometers,  thermo-electric 
pile,  etc  In  heat  and  general  physics.  Carry's  freezing  apparatus, 
Masset's  steam  globe,  manometers,  thermometers,  eolipue,  water 
hammer,  hydrostatic  balance,  pump  models,  Sprengel's  mercurial 
air-pump,  collision  balls,  apparatus  illustrating  various  forms  of 
wave  motion  in  liquid  and  elastic  fluids,  Pistor  <jb  Martins'  reflect- 
ing circle,  precession  apparatus,  etc.,  etc.  In  geography,  a  set  of 
Scnotte's  Relief  maps,  and  several  topographical  charts  were  pro- 
cured in  Berlin. 

Only  a  portion  of  the  fund  lor  models  and  apparatus  has  yet 
been  expended ;  additions  are  to  be  made  to  the  collection  from 
time  to  time,  as  they  are  needed,  or  can  be  procured. 

The  apparatus  procured  in  Europe  last  summer  has  all  been  re- 
ceived, most  of  it  in  good  order,  but  some  of  the  cases  considera- 
bly damaged  by  rough  handling,  and  in  consequence  of  defective 
packing. 

Much  trouble  was  experienced  at  the  New  York  Custom  House, 
in  consequence  of  an  attempt  to  collect  45  per  cent,  duty  on  all 
apparatus  containing  any  portion  of  brass,  under  the  law  of  Feb., 
1869,  levying  that  amount  on  "  copper  and  manufactures  of  cop- 
per." It  was  only  after  much  trouble,  and  a  journey  to  Washing- 
^n,  for  an  appeal  to  the  Treasury  Department,  that  this  imposi- 
^on  was  avoided,  and  the  goods  passed  at  15  per  cent,  duty,  the 
^^  amount  for  colleges. 

Most  of  the  mechanical  models  were  passed  free  by  the  Custom 
Bouse  authorities,  under  the  law  relating  to  models  of  mechani- 
^  inventions.  Several  cases  were,  by  order  from  the  Treasury 
*^^partment,  forwarded  in  bond,  unopened,  to  the  New  Haven 
^^iistom  House,  in  order  to  avoid  the  danger  of  breakage  from  the 
Opening  and  repacking  of  delicate  apparatus  in  ^ew  xotV. 
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Besides  the  apparatus  and  models  referred  to,  books,  to  the 
amount  of  upwards  of  $1,000,  were  purchased  for  the  library  of 
the  school,  cniefly  in  the  departments  of  Mechanics,  Engineermg, 
and  Natural  History, — the  larger  portion  in  the  two  former. 

Incidental  to  the  direct  object  of  this  trip,  and  contributing  in 
no  small  degree  to  the  pleasure  and  advantage  derived  firom  it 
both  to  ProE  Newton  and  myself,  was  the  opportunity  of  making 
the  acquaintance  of  many  of  the  distinguished  cultivators  of  sci- 
ence abroad,  and  of  studying  the  various  institutions  of  science 
and  letters,  so  far  as  was  practicable  in  the  limited  time  allowed. 
The  opportunity  of  attending  the  meeting^  of  the  British  Associa- 
tion for  the  Advancement  of  Science  at  Exeter,  was  by  no  means 
among  the  least  of  the  incidental  privileges  referred  to,  and  the 
recollection  of  the  cordial  and  unstinted  hospitality  and  the  uni- 
form courtesy  which  we  experienced  at  various  points,  both  in 
Great  Britain  and  on  the  continent,  will  not  only  endear  to  us  the 
many  friends  whom  it  was  our  good  fortune  to  meet,  but  also 
leave  a  deeper  and  more  abiding  conviction  in  our  minds  that  sci- 
ence knows  no  country,  and  that  the  more  it  is  cultivated  and  dif- 
fused, the  more  it  will  unite  in  a  common  bond  of  sympathy  and 
interest  the  people  of  all  lands. 

Yours  respectfully, 

ChBSTSB  S.   ItYUJLS, 

Additiong  to  the  other  Scientiflo  Colleotions. 
L    Zoological  DBPABTMsirr. 

PbOF.  a.  E.  YEBBniL,  OURATOB. 

The  additions  to  the  Zoological  collections  have  been  numerous 
and  important  during  the  past  year.  Particular  efforts  have  been 
made  to  complete,  so  far  as  possible,  our  collections  of  the  marine 
animals  of  America,  and  especially  of  the  Pacific  coast  Special 
attention  has  also  been  directed  to  the  enlargement  of  the  collect 
tion  of  skulls  and  skeletons  of  vertebrate  animals.  | 

Among  the  most  important  contributions  to  the  museum,  af^ 
several  very  extensive  collections  of  the  shells,  corals,  echinodeno^ 
etc.,  of  the  Gulf  of  California,  which  we  owe  to  Gapt.  Jamc^ 
Pedersen,  who  still  continues  to  be  one  of  our  best  friends. 

Other  important  additions  are  a  collection  of  the  shells,  etc.,  of 
the  west  coast  of  Florida,  from  Col.  Ezekiel  Jewett ;  a  coUectio^^ 
of  shells,  from  the  same  region,  from  W.  T.  Coons,  Esq. ;  a  largf^ 
collection  of  shells  from  the  rivers  of  Alabama,  purchased  of  Df* 
E.  R  She  waiter ;  an  entire  young  sea-elephant,  several  penguin^  , 
etc.,  from  Desolation  Island,  presented  by  R  H.  Chapell,  Bsq^f  j 
an  excelleDt  collection  of  inaecU  from  South  Africa,  sent  by  Jbt-   1 
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Sarah  Abraham,  and  collected  by  her  sons ;  and  an  authentically 
named  series  of  European  and  other  foreign  shells,  from  Dr.  P.  P. 
Carpenter. 

From  the  Museum  of  Comparative  Zodlogy,  through  Mr.  L.  F. 
de  Ponrtales,  we  have  received  a  valuable  series  of  typical  speci- 
mens of  the  corals  collected  and  described  by  him,  during  the  in- 
vestigation of  the  deep-sea  faunae  of  the  Gulf  Stream,  by  the  Uni- 
ted States  Coast  Survey. 

Prof  James  Orton  has  presented  a  small  but  valuable  collection 
of  reptiles  from  the  upper  Aniazon,  including  several  species  re- 
cently described  by  Prof.  Cope.  From  M.  Henri  de  Sanssure,  we 
have  received  in  exchange  a  valuable  typical  collection  of  Orthop- 
tera,  mostly  European  and  Mexican. 

The  work  upon  the  collection  has  advanced  as  rapidly  as  could 
be  expected  with  the  small  number  of  workers  that  we  have  had. 
During  the  year,  seven  special  students  have  received  instruction 
in  the  Zoological  laboratory,  but  several  of  them  have  been  at 
work  for  but  a  short  time,  and  have,  therefore,  not  been  able  to 
aid  much  in  the  arrangement  of  the  collection,  yet  some  of  them 
have  given  important  assistance.     Mr.  S.  I.  Smith,  who  is  the  only 
regular  assistant,  has  devoted  a  great  amount  of  labor  to  the  iden- 
tification and  labeling  of  the  Crustacea,  and  has  published  descrip- 
tions and  figures  of  many  of  the  new  and  rare  forms  in  the  Trans- 
actions of  the  Connecticut  Academy  of  Sciences,  and  the  Pro- 
ceedings of  the  Boston  Society  of  Natural  History.    He  has  also 
identified  and  labeled  collections  of  Crustacea  sent  for  examination 
by  the  Peabody  Academy  of  Science,  Salem,  Mass. ;  Boston  Soci- 
ety of  Natural  History ;  and  Dr.  A.  S.  Packard.    He  also  pub- 
liahed  last  autumn,  in  the  Transactions  of  the  Connecticut  Academy, 
descriptions  of  the  Brazilian  Crustacea,  collected  by  Prof.  C.  F. 
Hartt.  He  has,  in  addition,  taken  charge  of  the  collection  of  insects, 
which  has  been  considerably  increased,  and  is  in  an  excellent  state 
of  preservation.    Professor  Verrill  has  devoted  a  large  amount  of 
time  to  the  identification  and  labeling  of  the  collections  of  shells, 
which  are  now  quite  extensive,  and  particularly  rich  in  those  from 
the  Pacific  coast  of  tropical  America.     Some  of  the  new  species  of 
that  region  have  been  described  by  him  in  the  American  Journal 
of  Science.     He  has  also  continued  the  investigation  of  the  echino- 
derms  and  corahs,  and  has  published  descriptions  and  figures  of 
Quuiy  of  the  little  known  and  new  species  in  the  Proceedings  of  the 
Boston  Society  of  Natural  History ;  Communicalion^  oilV'^'&As^^x 
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Institate ;  Transactions  of  the  Connecticut  Academy ;  and  in  a 
series  of  articles  commenced  in  the  American  Journal  of  Science, 
entitled  Contributions  to  Zodlogy  from  the  Museum  of  Yale  Col- 
lege. In  the  Proceedings  of  the  American  Association  for  the 
Advancement  of  Science,  he  has  publbhed  a  monograph  of  the 
American  Phyllopod  Crustacea,  of  the  family,  BranchipidcB,  At 
the  January  meeting  of  the  Connecticut  Board  of  Agriculture,  he 
gave  two  lectures  on  the  Parasites  of  man  and  domestic  animals, 
and  has  prepared  an  extended  report  on  the  subject,  illustrated  by 
numerous  figures,  for  the  State  Report.  The  destruction  by  fire 
of  the  unfinished  volumes  of  the  Transactions  of  the  Connecticut 
Academy,  has  obliged  him  to  devote  a  great  amount  of  time  and 
labor  to  the  reprinting  of  the  series  of  papers  previously  published 
under  the  title  of  "  Notes  on  the  Radiates  in  the  Museum  of  Yale 
College,"  and  has  prevented  the  issue  of  the  last  and  most  impo^ 
tant  of  the  series.  This  is  a  monograph  of  the  corals  and  polyps 
of  the  west  coast  of  America,  with  numerous  plates.  All  these 
articles  are  based  on  specimens  in  the  museum. 

Mr.  Wm.  R.  Belknap  has  given  valuable  assistance  in  labeling 
and  cataloguing  the  fresh-water  shells,  and  Mr.  Edgar  F.  Verrill, 
during  the  short  time  that  he  remained,  gave  important  aid  in  cat- 
aloguing and  labeling  various  collections. 

Mr.  L.  Sliierholtz  has  been  employed  for  a  considerable  time,  in 
the  laboratory,  making  drawings  on  stone  and  wood  for  the  vari- 
ous publications  relating  to  the  collections. 

Our  thanks  are  especially  due  to  Dr.  P.  P.  Carpenter,  who  has 
taken  great  interest  in  our  collections  of  shells,  and  has  labeled 
and  returned  the  ChitOfiidcBy  and  other  shells  sent  to  him  for  ex- 
amination, and  who,  while  on  a  short  visit  to  this  country,  devoted 
considerable  time  to  determining  some  of  the  most  difficult  shellB 
from  the  Gulf  of  California. 

Mr.  S.  H.  Scudder  has  identified  and  returned  our  New  Eng- 
land butterflies. 

The  system  of  exchanges  with  other  museums  has  been  consid- 
erably extended  during  the  year,  and  quite  a  number  of  additional 
collections  are  now  nearly  ready  to  be  sent  away. 

LIST  OP  DONATlONa 

W.  Q.  Abbott  (S.  8.  a  1869)— Insects,  shells,  etc,  New  Haven, 5» 

Wm.  A.,  A.  J.,  and  Chaa.  R  Abraham. — Insects,  69  species;  407  apedmena; 
land  shells,  4  species;  skin  of  porcupine,  all  from  South  Aitica^  near  Ni^  46^ 

Jo8q>h  S.  Adam  (S.  S.  S). — QfkuimyM  mmaoB^  New  Jenej, ^ 

^  jR  BarboTf  New  Hayen-^InBecte,  Cuba,  ^  ve^^\  VVuxd^  Oab% ^ 
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60d^  (T.  G.  1872).— Male  Othsimua  pugnax  Smith,  with  equal 

n  unique  Bpecimen, 1 

tap  (S.  8.  8.  1869).— Insects,  Kentucky,  65  species;  insects,  New 
t&,  11  species;  Hippa,  New  Jersey;  shells,  etc.,  Kentucky,  8  spe- 
eds, Texas,  2  species ;  reptiles.  New  Jersey  and  New  Haven,  3 

fish,  2  species, 243 

Brewer. — ^Insects  from  the  Rocky  Mountaios,  45  species ;  OorcHuB, 

i, 159 

ja,  Chicago. — ArterrUa  fertUia  V.,   and  laryss  of  Ephydra,  Great 

3, 7 

stead  (Y.  C.  1855). — Skeleton  and  btuffed  leg  of  alligator,  from 
1 2 

ChapeU,  New  London. — Fcetal  Fca-elephant,  teeth  of  sperm  whale, 
penguins,  3  species,  from  Desolation  Island ;  Crustacea,  3  species, 

4  species,  from  the  Gulf  Stream, 69 

erion. — Shells  from  Brazil,  4  species, 4 

9ey  (S.  S.  8.  1869). — Crustacea,  Long  Island  Sound,  2  species, 4 

MuUica  Hill,  N.  J.— Tail  of  Sting-ray,  from  Cape  May, 1 

WW,  Florida. — Shells.  142  species;  Crustacea,  6  species;  Echino- 

species;  birds' eggs,  1  species, 1080 

!»y,  Middletown. — Parasitic  worm  from  hog,  (Sckrostoma  pinguioola 

4 

70^  New  Haven. — Larvae  of  Ailanthus  silk-worm ;  shells,  crusta- 
Ophiura,  etc.,  Long  Islanl,  10  species;   young  rats.  New  Haven,  120 
,  Washington,  D.  C. — Corals,  Japan,  Burmah,  California,  4  species ; 

Q,  Japan, 34 

«  D.  Dana. — Fresh-water  sponge?,  Bombay,  6  species ;  Crustacea, 
Islands,  5  species ;  long  oysters,  Stony  Creek ;  part  of  expense  of 

1  purchased  of  Dr.  Showalter, 62 

Jidcinson  (S.  8.  S).— ^kull  of  deer  from  California 1 

ioinelk  (8.  8.  8). — ^Deformed  claws  of  Callinectea,  Baltimore, 2 

7.  Eaton. — Insects,    New  Haven  and  Utah,  4  species;  Artemia 

errill,  from  great  Salt  Lake;  work  of  beavers, 59 

Tarda,  San  Francisco,  Cal.---Cru8tacea,  California,  New  Zealand, 
J,  18  species;  ntarflshe^.  New  Zealand  and  California,  3  species; 
),  7  species;  Bryozoa,  9  species;  shelln,  New  Zealand,  11  species,.  178 

ly  New  Haven. — Larva  of  Smerinthua  AbbotHij  New  Haven, 1 

',  Portland,  Me. — Ophiura  olivaceaj  North  Carolina, 4 

H— Basket- worm  on  red  cedar,  Birmington,  N.  J 20 

ri(Y.  C.  1869).— iSfetyttte,  Fire  Island, 1 

ToK,  Columbus,  Miss. — Skulls  of  turtles,  Tombigbee  River, 2 

jtr  (8.  8.  8). — Ariemia  gracilia  V.,  New  Haven;  insects,  38  speciep, 
iven ;  skeleton  of  cow,  Oxford,  Conn. ;   skulls  of  fishes.  2  species, 

urtle,  1  species;  embryonic  kittens.  New  Haven, 113 

cr,  OxfonJ,  Conn. — Gape-^orm  {Syngamtia  tradiealia),  from  wind- 
thicken, 26 

ffartt,  Ithaca,  N.  Y. — Crustacea,  Brazil,  21  species, 68 

Jayden,  Washington. — Skulls  of  beaver,  prairie-wolf,  badger,  go- 

.,  from  Colorado, - 7 

05,  New  Haven. — Fish,  New  Haven, 1 

Buren  ffoea  (8.  8.  8).— Cuttle  fi»h  and  Luna  moth  from  New 

2 

Hokneay  Charleston,  8.  C. — Skull  of  large  turtle,  from  Mississippi 

1 

kiaa. — Insects,  47  species;  and  fishes,  1  species,  China, 172 

fitibbard,  New  Haven, — Ibmia  mediocaneOatOj 1 

uffnagU,  New  Hope,  Pa. —  Skull  of  Bengal  tiger, 1 

(6.8.  8.  1869).— Bat,  New  Haven, 1 

:Xwm.— Corals  from  the  Red  Sea.  4  species, 5 

edy  rs.  8.  8.) — Fresh- water  shells,  Montreal,  2  species;  Aatafi»&> 

I ;  emoryo  dog  fish,  reptiles,  crustacaa,  New  Haven, ^ 

iey,  New HAvexL—BeeUe  with  its  parasitic  mitoa,  15©^  "Eweu,..    ^^ 
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Chaa.  R  Kocn  (8.  S.  S.>—Large  moths  {Samia   Ctoropia  and  Ihyta  Lima), 

New  Haven;   Cicada,  Auburn,  N.  Y., 4 

Mrs.  Ltoyrf— Butterflies  from  South  Africa,  6  gpecies, IT 

Prof.  0.  G.  Marsh. — Three  wild  turkies,  fresh ;  herrixK^  gidl,  grouse,  quail, 
praii-ie  heu,  woodcock,  snipe,  fresh :  skull  of  opossum ;  skulls  and  jaws  of 
fishes,  7  species,  and  skin  of  rattlesnake  from  Charleston,  S.  C,  coDectod  by 
Andrew  l<iolan;  skeletons  of  turtle,  homed  toad,  and  siredon,  purchased  of 

A.  C.  Klein, 44 

Horace  Mansfield,  New  Haven. — Large  and  rare  moth  (Eades  imperiaUs),  New 

Haven 1 

J.  G.  Meirs. — Skeleton  of  hawk  and  snapping  turtle,  fh)m  Homerstown,  N.  J.,      3 

G.  D.  MiUer  (Y.  C.  1870).--2Wea  Polyphemus,  New  Haven, 1 

Dr.  W.  Newoombj  Ithaca,  N.  Y.^Pennatula  (LeioptOum  tmdukUvm  Yerrffl), 

of  Fonseca, 1 

Prof.  James  OrUrn^  Yassar  College, — Ophidians,  7  species ;  Saonana,  4  spe- 
cies; Batrachians,  3  species,  all  from  the  upper  Amazon, 14 

Prof.  L.  R.  Packard. — ^Insects,  New  Haven,  2  species, 5 

Oapt.  James  Pedersen. — Shells  from  the  Gulf  of  California,  225  species ;  Bchin- 

oderms,  23  species ;  corals  and  Gk)rgonid8e,  20  species ;  Crustacea,  6  species,  4281 
Prof  G.  II.  Perkins  (3.  S.  S.  1869).— Turtle,  1  species ;  shells,  17  species,  from 

New  Haven  and  vicinity;  Artemia  gracUis,  Charlestown,  Mass., SIO 

Mrs.  L.  Pierpont,  Fair  Haven. — Flounder,  with  both  sides  similar,  fhsm  New 

Haven, 1 

Capt  M.  S.  Porter,  New  Britain. — EuplecteBa  spedosa^  East  Indies 1 

Prof.  G.  U.  Shepardf  Jr.y  Charleston,  8.  C. — Alligator  skeleton;  rattie-snake; 

skull  and  vertebrjB  of  turtle ;  trunk-fish,. 6 

Dr.  G.  H.  5A«r7jian(8.S.  8).— Skeleton  of  cat, I 

S.  I.  Smith  (S.  S.  S.  1867).~In6ects,  80  species ;  reptiles,  2  species;  bats,  2 

species.  New  Haven, _ 43J 

Dr.  L.  A.  Thomas,  New  Haven. — ^Lump-fish,  New  Haven, 1 

U.  S.  Treal,  Easiport,  Me. — Bare  starfish  {Hippasteria  phrygiana)  Bas^KVt, 

Maine, - 1 

Prof  A.  E.  VerrilL — Insects,  70  species;  marine  invertebrates,  40  species; 
bats,  1  species.  New  Haven ;  land-shells,  N.  Carolina,  6  species ;  mariue 
shells,  Casco  Bay,  12  species;  reptiles  and  fishes,  New  Haven,  8  species; 

skulls  of  fish  and  mammals.  New  Haven,.. 884 

A.  E.  VerrtUand  S.  I.  Smith. — ^Insects,  Norway,  Me.,  15  spedes, 45 

Edgar  F.  VerrxU. — Insects,  66  species,  New  Haven, 104 

Prof  A.  M.  W^dcter.— Bird  and  butterfiy.  New  Haven, 1 

Dr.  M.  C.  White,  New  Haven. — Human  musdes,  containing  DridnuM  SpiirdUt,     S 

W.  W.  WTtfte,  Cheyenne. — ^Bird-skins,  2  species, 4 

II.  F.  WhUman{S.  S.  8. 1869).— Insects,  New  Haven,  23  species, 89 

K  S.  WiOiams  (8.  8.  8.  1868).— ReptUes  in  alcohol,  9  species;  skeletons  and 
skulls  of  alligators  and  turtles.  3  species ;  fishes;  insects,  Crustacea,  9  spe- 
cies; shells,  56  species;  and  Echinoderms,  Polyps,  etc.,  6  spedes,  all  flram 

Florida;  insects,  7  spedes.  New  Haven,. 618 

F,  K  WiUets  (8.  &  &  1869).— Snake  {OphiMius  soBunim),  Mt  Garmal, I 

REOEIVID  IK  EXOHANGS. 

Dr.  P.  P.  Ckxrpenter,  Montreal,  Canada. — Shells,  European,  Bast  Indian,  etc., 
424  spedes;  CAitofw,  4  spedes 1101 

Chicago  Academy  of  Sciences. — ^Typical  s^pecunens  of  Oda/eimMs  mibe^Undriem 
Stimp. ;  Gorgonidae,  Gulf  of  California,  6  spedes, 8 

Prof.  A.  Hwd,  Knox  College. — Shells  from  Sherbro  Island,  West  Afirioi^  46 
spedes;  Echinoderms  ftom  Sherbro  Island,  3  spedes,.... 8tl 

€k)L  E.  Jewett,  Utioa,  N.  Y.— Shells  from  West  Fforida,  144  spedes;  Crusta- 
cea, 8  spedes ;  sponge,  1  spedes ;  shells.  New  Zealand,  6  spedes,  .......ISSi 

Museum  of  Comparative  Zoology. — Echinothrix  aperta  A.  Ag.,  type,  fiRMn  te 
Sodety  Islands ;  deep-sea  omls  fh>m  the  IJ.  3.  Ooast  Sorrey  eoploratiQiiB 

oftheGFuifStream,  types  of  Poortales,  18  spedes, -....-.  *• 

J^folwiif  Academy  ^Sciffi^icM^^if^^  I 
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Sanuture^  QeneYtL,  BwitzerlancL — European  Orthoptera,  80  spe- 
itacus,  Eizrope, 340 

OBTAINED  BT  FUBOHASS. 

kewster^  Boston,  Mass. — Skeleton  of  boa, 1 

ger. — Skeleton  of  young  lamb, 1 

ShowcUter. — ^Fresh^water  shells  from  Alabama;  Gkisteropods,  240 

Lamellibranchs,  116  species, 1560 

Ward,  Rochester. — Skeletons  of  Tapir  and  Llama, 2 

ttf.— Sponges,  West  Indies ;  fishes,  7  speciea ;  Crustacea,?  spedea; 

1  spedea;  insects,  19  spedes,  from  China, 124 

OOLLEOnOKS  SENT  IK  XZOBANOE. 

bnap,  Louisville,  Ky. — Shells,  16  spedes, 26 

iety  o/Naittral  History. — Echiooderms  and  corals,  19  spedes, 22 

Ccurpenkr^  MontreaL---Chitonid»,  21  species, 40 

xtdimy  of  Sdencea, — Crustacea,  14  spedes ;  Echinoderm  and  corals, 

88,  types 102 

i  Jewett,  Utica,  N.  Y.— Shells,  100  spedes, 338 

"i  KbUiher^  Wurzburg,  Bavaria. — H^chinoderms,  coraU,  and  Gk)rgon- 

species,  types, 24 

^ttiften,  for  the  University  Zoologioai  Museum,  Copenhagen. — Eohino- 

ttd  corals,  13  spedes,  types, 19 

'  €fompar<Uive  Zoology,  Cambridge,  Mass. — Echinoderms,  4  species, 

ihells,  5  spedes, 24 

oadmvy  of  Sciences,  Salem,  Mass. — Crustacea,  26  spedes;  Echiuo- 

species, 81 

\  PerJans,  Burlington,  Vt— Shells,  16  spedes, 6t 

de  Saussure,  Geneva,  Switzerland.— Crustacea,  38  spedes, 78 

.  Steams,  Patamula,  CaL — ^Shells,  89  species, 664 

iams(Q.  S.  S.).—Shells,  31  spedes, 80 

Winslow,  Danville,  HI, — Shells,  64  species, 313 

2.    Geological  Dbpabtment. 
Pbof.  0.  C.  Mabsh,  Curatob. 
idiiions  to  the  Geological  MoBemn  of  Yale  College  during 
b  year  have  been  nnmeroos  and  important,  particularly 

donations  and  purchases.  Considerable  progress  also 
>guing  and  preparing  for  study  the  collections  of  verte- 
mains  has  been  made  by  Mr.  H.  S.  Williams,  Assistant 
department,  and  by  Mr.  O.  Harger,  special  student,  who  has 
L  efficient  service  in  the  work.  An  effort  has  also  been 
iring  the  past  year  to  increase  the  Josteological  collection 
t  species,  more  especially  to  facilitate  the  investigation  of 
e  series  of  extinct  vertebrates  now  belonging  to  the  IJni- 

Further  additions  to  this  section  of  the  Museum  will  be 
septable. 

g  the  more  important  gifts  to  the  Museum  may  be  men- 
he  cast  of  the  gigantic  Megatherium  Cu^ieri  which  was 
d  by  the  Class  of  1869,  at  their  graduation.  The  original 
instructive  specimen  was  discovered  in  ISSl,  ia  tix<^¥^%\r 

dqxmts  of  Bubdob  Ayres,  and  ia  bow  Va  ^Sca  "AtiSoAi 
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Museum.  Another  important  addition  to  the  Cabinet  is  a  valuable 
collection  of  Jurassic,  Cretaceous,  and  Tertiary  fossils  from  various 
English  localities,  recently  presented  by  Pliny  Jewell,  Jr.,  Esq.,  of 
Hartford.  The  Museum  has  also  been  enriched  by  an  interesting 
series  of  vertebrate  fossils  from  the  Tertiary  of  Prance,  the  gift  of 
Professor  E.  Lartet,  of  Paris. 

The  acquisitions  during  the  past  year  from  the  Marl  region  of 
New  Jersey  have  been  very  important,  and  demand  especial  recog- 
nition.    The  most  numerous  and  valuable  of  these  have  been  pre- 
sented to  the  Museum  by  the  well  known  Cream  Ridge  marl 
Company,  through  John  G.  Meirs,  Esq.,  one  of  the  Directors,  to 
whose  personal  efforts  in  preserving  specimens  of  interest  the  Uni- 
versity and  science  are  greatly  indebted.     Among  the  most  impor- 
tant gifts  from  this  source  may  be  mentioned  the  original  specimens 
of  several  new  genera  and  species  of  Birds,  Reptiles,  and  Fishes, 
which  have  been  recently  described  by  the  Curator.     A  most  in- 
teresting and  valuable  collection  of  Cretaceous  vertebrates,  inclad- 
ing  some  new  to  science,  has  also  been  presented  to  the  Museom 
during  the  past  year  by  the  West  Jersey  Marl  Company,  through 
the  Superintendent,  L  C.  Voorhies,  Esq.    A  very  fine  series  of  simi- 
lar fossils  has,  moreover,  been  received  from  J.  C.  Qasldll,  Ewj., 
Superintendent  of   the   Pemberton  Marl  Company.     From  the 
Tertiary  green-sand  of  New  Jersey,  interesting  collections  have 
been  presented  by  Wm.  E.  Barrett,  Superintendent  of  the  Squan- 
kum  Marl  Company,  and  also  by  the  Squankum  and  Freehold 
Company,  through  the  Superintendent,  Major  A.  A.  Yard. 

DONATIONS  EEOEIVED  DUBINO  TmB  PAST  TBAB. 

Dr.  W.  S.  KimbaUy  Eatontown,  N.  J. — ^Tertiary  and  Oretaoeoui  foaafla  firom 

Monmouth  Co.,  N.  J., .    2* 

James  U.  Taylor^  Eaq.^  Charleston,  S.  C. — Vertebrate  remains  from  S.  G.  phos- 
phate beds, 30 

Stuari  PhOps,  Esq.,  (Y.  0.  Glass  of  1869).— Lower  SUurian  fossils  fh>m  Beloitt 

Wis.,  andRockford,!!!., W 

Dr.  H.  C.  Chapman,  Philadelphia.— Tertiary  fossils  from  N.  J., !• 

Professor  E.  iMrtet,  Paris. — Tertiary  and  Post  Tertiary'fossils  frook  Fx^ooe,...    W 

John  O.  Meirs,  Esq. — Cretaceous  fossils  fixMn  Monmouth  Ca,  N.  J.  .... H® 

Gream  Ridge  Marl  Co. — Fossils  from  middle  and  lower  Marl  bed  of  Homen- 

town,  New  Jersey,  received  through  Jdin  G.  Meirs,  Esq., 9fl^ 

John  M.  Edwards^Esq.,  Cincinnati,  0. — ^Lower  Silurian  fosdls  ftt>m  near  Ciiioin- 

nati, 5* 

Prof.  0.  C.  Marsh,  (Yale  College). — ^Fossils  tnm  various  American  and  Buio- 

pean  localities, —.11* 

0.  R  Kinne,  i2^.— Tertiary  fossils  ftom  Squankum,  N.  J., ^ ^ 

8.  8.  Strong,  Esq.,  Morris,  BL— Carboniferous  plants  from  Grondj  Ga,  ID.,..  0^' 

Mm.  C?iarles  H.  Oonaver, — ^Fossils  from  Marlboro,  Monmouth  Co,  N.  J., 1^ 

Ih!/:  F.  H.  Bradley,  (Y.  C.  CIms  of  1S63V  Knoxvlll©,  Tenn.— Yarioos  folds 
and  oMte  of  Trilobitoa,. ........•.........•.<...-.•-». .«•««•«««...•••  '• 

jDt.  J:  C.  J^ampmm, — PostTertaary  loaa^atwmUMisBkK^aa^  ^ 
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E.  (\  Manning,  Esq.,  Mauhattau,  Kaiii-as. — llorso  looth  from  near  Maryd\ille, 
Kansas. *_ 2 

Pmberton  Marl  Oo. — Cretaoeous  fossils  from  Biimingham,  N.  J.,  received 
through  J.  C.  (Jaskill,  Esq.,  Supt, 230 

RUhard  Laird,  Esq, — Cretaceous  fossils  from  Marlboro,  N.  J., 15 

Dr,  P.  D.  KnietktTfL — Tertiary  and  Post  Tertiary  fossils  from  Sliark  River, 

:y.  J. 27 

Seo.  JB.  0.  Dunning,  (Y.  C.  Class  of  1832). — Devonian  and  Carboniferous  fossils 

from  Va., 18 

ilfim.  Richard  F.  Skvtna,  Trenton,  N.  J. — Reptilian  remains  from  West  Jersey 

Marl  Go's,  pits, 16 

Rbb.  J.  T.  Beekman. — Cretaoeous  fossils  from  Middletown,  N.  J., 20 

Samuel  Ooit,  Esq,,  Hartford. — Lepidodendron  from  Western  Va., 1 

West  Jersey  Marl  Ch. — Cretaceous  fossils  received  through  I.  C.  Voorhies, 

Eaq 420 

E  C,  Kingsley,  Esq,,  (Yale  College). — Ammonite  from  Lias  of  Ireland, 1 

/.  Dubois  Smock,  Esq. — ^Vertebra  of  Mosasanrus  from  Holmdel,  N.  J.,. l 

Ghariea  H.  Johnaon^  Esq, — Cretaceous  fosaUs  from  Binningham,  N.  J., 10 

Skid&r  <fc  Hail  Quarry  Co.,  Portland,  Ct— Specimens  of  footprints  received 

throcigh  Qea  Gillem,  Esq., 10 

CharkaM.  Bruere,  Esq. — Cretaceous  fossils  from  Upper  Freehold,  N.  J., 60 

Rev.  H,  n,  Beadle,  (Y.  C.  Class  of  1862).— Miocene  fossils  from  ShUoh,  N.  J.,.  20 
Sjnahku/m  and  Freehold  Marl  Co. — Eocene  fossils  received  through  Major  A. 

A.  Yard,  Supt, 15 

(%IM<2^1869. — iysMtoi  Megatheriwn  Cuvieri, 1 

WUHam  Van  Schoich,  Esq., — Cretaceous  fossils  from  Monmouth  Co.,  N.  J.,_  _  16 
James  Stevenson,  Esq.,  Washington,  D.  C— Fossils  fishes,  from  the  tertiary  of 

Wyoming  Territory, .-... 36 

Richard M  Ware,  liq.,  Mullica  Hill,  N.  J.— Cretaceous  fossils  from  N.  J.,...  20 
Prof.  Ohofiee  IT.  Shepard,  Jr.,  (Y.  C.  Class  of  1863),  Charleston,  S.  C— Fossil 

Vertebratea  from  S.  C.  phosphate  beds, 50 

Btgh  Bwrky  Esq. — Fossils  ftx)m  Tertiary  of  Shark  River,  N.  J., 35 

Austin  Hurisy,  Esq. — ^Tertiary  fossils  from  Monmouth  Co.,  N.  J., 20 

Rev.   Grevitte  L  Chester^  Newport  Pagnet,  England. — Jurassic  and  Tertiary 

fo68ilB  from  various  English  localities. 50 

hamk  H.  Colee,  Esq.,  Mullica  Hill,  N.  J— Tertiary  fossils  from  Aquia  Creek, 

Va, 10 

Mc^  E.  WUUs,  Charleston,  S.  C. — Fossls  from  phosphate  beds  of  S.  C, 75 

Martin  Van  Bdrlingen,  Esq,,  (Sheffield  S.  S.,  1864). — Fossils  from  Tertiary  and 

Cretaoeous  of  N.  J., 6 

Dr  X.  A.  Pratt,  Charleston,  S.  C— Fossils  from  &  C.  phosphate  beds, 25 

Dr.  W.  W.  Memminger,  Chiwleston.  S.  C. — Vertebrate  fossils  from  pliosphate 

beds  of  Cooper  River,  S.  C, 20 

Eli  K.  Ale,  Esq.,  Mullica  Hill,  N.  J.— Cretaceous  fossils  from  N.  J., 10 

WHUam  K  Barrett,  ^.—-Fossils  from  pits  of  Squankum  Marl  Co.,  N.  J., 17 

C.  C.  Ooe,  -Hpjr.— Vertebrate  fossils  S.  C.  phosphate  beds, 27 

DewiU  C,  Shafto,  JJigr.— Tertiary  fossils  from  Shark  River,  N.  J., 48 

T.  W,  Glark,  Esq, — (Cetaceous  fossils  from  Swedesboro,  N.  J., 1 1 

JViefto&M  Wdbi,  Esq  — Reptilian  and  bird  remains  from  the  Cretaoeous  of  Hor- 

nerstowiif  N.  J., 35 

Oeorge  O.  Murray,  Esq.,  (Y.  C.  Class  of  1846).— Shark  tooth  from  Eocene  of 

N.  J., 1 

John  R,  Bukee,  Esq.,  Charleston,  S.  C. — Vertebrate  fossUs  from  Ashley  River 

phosphate  beds, 40 

Richard  Pancooit,  Esq,,  Mullica  Hill,  N.  J. — Cretaceous  reptilian  remains  from 

N.  J.. 3 

PUmy  JeweU,  Jr.,  Esq.,  Hartford,  Ct. — Jurassic  Cretaceous  and  Tertiary  fossils 

from  En^aad, 1000 

Br.  Edwin  lliofai.— Oretaoeous  fossils  from  Monmouth  Co.,  N.  J., 310 

OoMn  R  Msirt,  Esq.^  Upper  Freehold  N.  J. — Reptilian  remains  from  N.,  J.,..  3 

Edward  R  Woodward,  Esq.-^Fost  Tertiary  fossils  tram  Upper  Freehold,  N.  J.,  2 

T.  R  MsA,  Ssq^  WMbington,  D.  C— Carboniferous  foesilB  from  Nebxmska,...  12  4 

8 
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John  G.  Hvmmd,  Esq. — Miocene  foaeils  from  Shiloh,  N.  J., fi 

Isaac  K  Turner ^  Esq. — Reptilian  remains  from  near  Swedesboro,  N.  J., 2 

J.  V.  Dickinson,  Esq. — Cretaceous  fossils  from  Woodstown,  N.  J., 5 

B.  Waterhonse  Hawkins,  Esq. — Cast  of  femur  of  Dinosaurian  reptile  from  N.  J.,  1 

Frof.  J.  F.  Tarrant, — Cretaceous  fossils  from  Ala.  and  Miss.,— 10 

Gilbert  Agres,  Esq., — Tertiary  fossils  from  Shiloh,  N.  J., W 

0.  C.  Herbert,  Esq. — Cretaceous  fossils  from  Monmouth  Co.,  N.  J., 6 

Frof.  W.  G.  Kerr,  Raleigh,  N.  C— Specimens  of  FaksotrocJM  from  N.  0.,-.-  4B 

Henry  Ware,  Esq. — Miocene  fossils  from  Shiloh,  N.  J., 1'^ 

Capt  Edward  L.  Stratum,  Mullica  Hill,  N  J. — Cretaceous  fossils  from  N.J.,-.  30 
Gearge  W.  Shafto,  JEJsj.— Tertiary  and  Post  Tertiary  fossils  fr<Mn  Shark  River, 

N.J. « 

John  Eli  Shafto,  Esq., — Tertiary  fossils  from  Monmouth  Co.,  N.  J., 9 

George  D.  Miller,  Esq,,  (Y.  C.  Class  of  1870).— Fossils  from  various  localities,.-  W 

J.  F.  Fringle,  Esq.,  Charleston,  S.  C. — Fossils  from  Ashley  River,  S.  0., ^ 

Benjamin  F.  Lee,  Esq,,  Phila<ielphia. — Fosnils  from  West  Jersey  Alarl  Co., 15 

WHUam  L.  Gibson,  Esq.,  Allowaystown,  N.  J. — ^Fossils  from  Cretaceous  of 

N.  J., 8 

Samuel  H.  Mathews,  Esq. — Cretaceous  fossils  from  Colts'  Neck,  N.  J 8 

John  Keyer,  Esq.,  N.  J. — Fossils  from  near  Mullica  Hill,  N.  J., 10 

T.  M.  Stoughton,  Esq.,  Gill,  Mass. — 2  slabs  of  fossil  footprints  from  Conn. 

Rivor  Sandstone, _ _ ^ 

Hon  K  T.  fi^atton.— Cretaceous  fossils  from  Mullica  HilL  N.  J. ' 

Frof.  F.  Y,  Hayden,  Washington,  D.  C. — Tertiary  and  Cretaceous  fossils  frcm 

Wyoming  and  California, 12 

James  White,  Esq.— Post  Tertiary  fossils  from  Shark  River,  N.  J., W 

Burlington   County  Marl   Co,,   Vincentown,   N.  J. — ^Eocene  fossils  received 

through  John  Cook,  Esq.,  Supt, W 

Prof.  James  D,  Dana,  (Yale  College). — Cretaceous  and  Tertiary  foesils  from 

Ala., SW 

John  Hendrickson,  Esq. — Cretaceous  fossils  from  Mullica  Hill,  N.  J., W 

Edxoard.  L.  Stratum,  Esq.,  Mullica  Hill,  N.  J. — Reptilian  remains  from  the 

Cretaceous  of  N.  J., W 

Dr.  Williiim  M.  White,  Fair  Haven,  Ct — Cretaceous  fossils  from  Wyoming,--  1^ 

Frank  C.  White,  Esq. ,  Fair  Haven,  Ct. — fossils  from  Wyoming, ^ 

Daniel  G,  Hunt,  jE?^.— FossUs  from  Colts'  Neck,  N.  J., 12 

William  Earnest,  Esq.,  Homorstown,  N.  J. — Cretaceous  fossils  from  N.  J.,.—  ^ 
Frof  W.  H.  B.  Thomas,  Mt  Holly,  N.  J. — Cretaceous  and  Tertiary  fossils  from 

Burlington  Co.,  N.  J., 1' 

Rev.  R.  E.  Hawley. — Lower  Silurian  fossils  from  Ohio, 50 

Joseph  Jessup,  Esq,,  Mullica  Hill,  N.  J. — Reptilian  remains  frt>m  N.  J., 25 

John  Dunlop,  Esq.,  Mullica  Hill,  N.  J. — Reptilian  remams  ftx>m  N.  J., * 

Thomas  D.  Dotterer,  Esq.,  Charleston,  S:  0. — Fossils  from  Ashley  River  pbo*- 

phato  beds, - ^ 

Samuel  W.  Loper,  Esq.,  Durham,  Ct — ^Fossils  from  Conn.  River  Sandstone,...  ^ 

Mo^or  A.  J.  Smith. — Eocene  fossils  from  Farmingdale,  N.  J., 1^ 

John  C.  Turner,  Esq. — Cretaceous  fossils  from  Hurffville,  N.  J., 1^ 

Ber^ami.i  L.  Moore,  Esq, — Reptilian  remains  from  Gloucester  Co^  N.  J., ^ 

WiUiams  Middleton,  Esq.,  Charleston,  S.  C. — Fossils  from  phosphate  beds  of 

Ashley  River,  S.  C, W 

Frof  F.  S,  Holmes,  Charleston,  S.  C— Various  fossils  fromS.  C, ^ 

George  Allen,  Esq,,  MuUica,  N.  J.— Cretaceous  fossils  from  N.  J., ^ 

Charles  J  Fokodl,  Elij.— ReptUian  remains  from  Mnllica  Hill,  N.  J., • 

Drank  E,  Taylor,  Esq. — ^Fossils  from  Charleston  phosphate  beda,  and  bM 

remains  from  Peru, ....  2* 

J,  S.  Thompson,  Esq. — Cretaceous  fossils  from  Mullica  HUl,  N.  J., 1^ 

H,  F.  Baker,  Esq.,  Charleston,  S.  C— Fossils  from  Ashley  and  Wando  Biwi)   ^ 

S.  C, 22 

William  H.  GuHdersleve,  Esq. — ^Vertebrate  remains  from  Cooper  Biver  phcMh 

phate  bedm  S.  C, w 

Je^^.  </ JT /Si^  Hanover  m— Lower  Silurian  fosaOa, i{ 

^SSf/mms  Zucaif  .fipg.— FobsUb  from  hqm  CibaiWitoii,^.^^ .....  * 
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umyan^  Esq. — CretaoeouB  foBsUs  from  near  Mullica  Hill,  N.  X, 4 

Sdlery,  £^.,  Philadelphia. — ^Fossils  from  phosphate  beds  of  Ashley 

,  8.  C, 20 

P.  AUen. — ^Fossils  and  rocks  from  Eastern  Turkey, 20 

cpA  A.  TcUea. — Cetacean  remains  from  near  Ashley  River,  S.  C, 11 

Bainardy  Esq.,  Portland,  Ct — Specimens  of  drift  from  Conn.  Valley, ..  2 

morUy  JEkq. — Fossils  from  Wando  River,  8.  C, 21 

a  MiOSj  Esq. — Vertebrate  remains  from  phosphate  beds  of  Cooper 

,  S.  a, 36 

'Mam  SpUhnan^  Enterprise,  Miss. — Fossils  from  Alabama, 2 

Try,  £ig.,  (Y.  C.  Class  of  1869). — Specimen  of  iron  ore  from  Salisbury, 

1 

t*rrw,  Esq. — Fossils  from  Ashley  River  phosphate  beds,  S.  C, 1 

.  W.  Hilganrdy  Oxford,   Miss. — Cretaceous  and  Tertiary  fossils  from 

6 

fuh,  Eaq.y  Charleston,  S.  C. — Fossils  from  Wando  River  phosphate  beds 

6 

wrge  Little^  Oxford,  Miss. — Cretaceous  and  Tertiary  fossils  from  Miss,.  10 
iMinguij  Esq. — Cetacean  remains  from  Cooper  River  phosphate  beds, 

30 

W.  Johnson,  (Yale  College). — Tertiary  fossils  from  Maryland  and  N.  J.  20 

trry^  Esq. — Lower  Silurian  fossils  from  lU, •. 25 

K.  Needham,  Esq.,  (Sheffield  S.  S.,  1869). — Geological  s^cimens  trom 

COLLECTIONS  OBTAINED  BY  PURCHASE. 

^ong,  Esq. — ^Fossils  from  Coal  measures  Mazon  Creek,  Grundy  Co.,  lU.,  720 
frtnea  Orion, — Po!*t  Tertiary  fossils  from  Quitt)  Valley,  Equador,  8.  A.,.  100 

;  A.  Ward. — European  fossils  from  various  localities, 76 

^ewster,  Boston.  Mass. — European  and  American  fossils, 46 

W.  Morgan. — Post  Tertiary  fossils  from  pampas  of  Buenos  Ayres, 160 

fllweC,  Esq.,  Nichols,  N.  Y.— Fossils  from  Tioga  Co.,  N.  Y., 360 

H.  SchowaUer,  Uniontown,  Ala. — Cretaceous  and  Tertiary  fossils  ftx>m 

and  Miss 700 

7fn«,  .fii!^.,  Philadelphia. — ^Various  European  fossils, .« 76 

tangJUon,  Esq.,  Gill,  Mass. — Specimens  of  fossil  footprints  from  Conn. 

•  Sandstone, 5 

,  Esq.,  GilL  Mass. — Footprints  from  Conn,  River  Sandstone, 48 

3.      MiNSBALOGICAL   AND   METALLURGICAL  MuSEUMS. 

Peof.  George  J.  Bbush,  Cubator. 

following  gifts  have  been  received  from  the  parties  whose 

are  specified  in  connection  with  each  donation  : 

'ieweUj  Esq.,  Hartford,  Ct — ^A  suite  of  specimens  of  crystallized  sulphur  and 

ntl  in  Sicily. 

.  M.  Wheeler, — A  collection  of  garnets  in  Mica-slate  from  Reading,  Ct. 

n.  Clark,  Esq.  —Native  sulphur  from  the  island  of  Saba. 

'drfarlane,  Esq. — Purple  copper  ore  from  the  Acton  Mine,  Canada. 

Man^faduring  Co.,  Castletoo,  Vt — Specimens  of  slate  and  manufactured 

pencils. 

Mathiessen  dk  Hegeter,  La  Salle,  Illinois. — Spedmeos  of  zinc-blende,  calamine 

oaBted  zinc  ores. 

)hn  K.  Payne,  Knoxville,  Tenn.  Copper,  iron,  and  manganese  ores,  from 


ChOda^  Esq.,  Dubuque,  Iowa, — Lead  ores  and  crystallized  galena^  from 

ique,  Iowa. 

Seldm,  Etg.—SteaHtef  from  y«nnont 
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Geo.  D.  Roseberry.—(^.  S.  S.  1870).— Black-band  iron  ore,  from  PottsviUe,  Pa. 
Prof.  A,  E,  VerrilL — A  collection  of  gold  quartz,  from  Copp's  and  Wilson's  Mines, 

Meclenburg  Co.,  North  Carolina. 
0.  D.  AUen^  Esq. — Suite  of  iron  and  steel,  illustrating  the  manufacture  of  Bessemer 

Steel,  from  the  Freedom  Iron  and  Steel  Works,  Lewistown,  Pa. 
J.  H.  PhiUvpSy  Esq.,  New  Haveu,  Conn. — A  collection  of  specimens  of  polished 

marble. 
Oskpt.  J.  Pederaen. — Silver  and  lead  ores,  from  Lower  California. 
Wm.  Butcher's  Steel  Works. — Philadelphia,  Pa.,  (received  through  B.  S.  Burton. 

S.  S.  S.  1864). — A  collection  of  various  brands  of  Swedish  iron,  and  aifferent 

qualities  of  steel. 
Joseph    Wharton^    Esq.^   Philadelphia. — Crystallized  furnace  products  from   the 

Gap  Mine  Nickel  furnaces. 
EUot  Savage,  Esq.^  West  Meriden,  Ct. — A  specimen  of  an  alloy  of  copper  and 

manganese. 
Adams^  Express  Co.^  (through  W.  Webb,  Esq.,  Agent). — Specimens  of  apatite,  from 

Burgess,  Canada. 
The   CokoeWs,  Shaw  &   WUlard's  Manufac6wrvng   Co.,  New  York,  (through  Mr. 

Torrey). — Specimens  of  new  plumbers'  joint  and  copper  soldering  tongs. 

The  collection  of  meteorites  has  been  further  enlarged  by  ex- 
change during  th6  current  year,  as,  also,  the  collection  of  minerals, 
ores  and  furnace  products. 


4.  Museum  of  Aecu^ology  and  Ethnology. 

The  establishment  of  the  Yale  Museum  of  Archaeology  and 
Ethnology,  and  its  prospects  of  future  usefulness  appear  to  have 
been  fully  appreciated  during  the  past  year  by  many  of  the  Menda 
of  the  University,  and  also  very  generally  by  those  in  this 
country  who  are  interested  in  the  sciences  it  is  designed  to  foster- 
Its  existence  has,  moreover,  received  a  grateful  recognition  from 
several  eminent  Archaeologists  of  Europe,  who  have  promised 
assistance  and  co-operation.  Professor  E.  Lartet  of  Paris,  Presi- 
dent of  the  International  Archaeological  Congress,  has  already 
presented  a  most  interesting  and  valuable  series  of  specimens 
from  the  caves  of  Southern  France,  illustrating  the  Reindeer 
period  of  the  early  Stone  Age,  which  he  is  now  describing  ic 
his  great  work,  Rdiquioe  Aquitanicce ;  and  important  contribiL- 
tions  from  other  parts  of  Europe  are  expected  at  an  early  day. 

The  most  important  addition  to  the  Museum  of  late  froir 
American  localities  is  a  large  collection  of  human  remains  anc 
implements  of  various  kinds  from  some  Mounds  in  East  Tennessee 
which  have  recently  been  explored  for  this  Department  by  Rev 
£.  O.  Dunning,  of  the  Class  of  1832.  This  collection  is  of  espeda 
value,  as  it  contains  about  forty  authentic  skulls  of  the  *^  Mound. 
builders,''  a  careful  study  of  which  promises  to  settle  severe 
important  questions  in  regard  to  this  interesting  prehistorio  rao0 


SHEFFIELD   SCIENTIFIC  SCHOOL.  37 

Tlie  exploration  in  the  mounds  of  this  region,  so  successfully 
comraeDced,  as  well  as  several  other  promising  investigations 
of  a  similar  character,  cannot,  unfortunately,  be  continued  at 
present  for  want  of  funds.  In  this  and  other  respects,  the  press- 
ing need  of  generous  subscriptions,  or  a  permanent  endowment 
for  this  new  Musuem  is  keenly  felt  by  all  interested  in  the 
Archaeology  of  the  country. 

To  make  the  object  of  this  Department  of  the  University  more 
generally  known,  the  Circular  originally  issued  is  here  essentially 
repeated. 

Museum  of  Archjeology  and  Ethnology. 

This  department  of  the  College  has  been  recently  established 
^Q  response  to  the  rapidly  increasing  interest  in  questions  relating 
^  the  origin,  antiquity,  and  early  history  of  Man.  It  has  for  its 
^ain  object  the  formation  of  collections  illustrating  what  is  known 
^^  the  aboriginal  races  of  North  and  South  America,  both  in  pre- 
historic time,  and  during  their  subsequent  progress  toward  civili- 
^tion ;  and  also,  so  far  as  may  bo  necessary  for  comparison,  of 
connections  relating  to  the  primitive  races  of  other  countries. 

The  facilities  for  collecting  specimens  relating  to  the  early  races 
^^  America  are  every  year  rapidly  diminishing,  and  it  is  earnestly 
^oped  that  all  friends  of  the  College  will  lose  no  opportunity  of 
^Curing  for  this  new  Museum  objects  of  interest  bearing  upon  the 
^^portant  branch  of  science  it  is  designed  to  illustrata 

Among  the  articles  which  it  is  especially  desirable  to  obtain  are 
^he  following : 

1.  Implements  of  stone,  such  as  axes,  gouges,  chisels,  mortars, 
Pestles,  pipes,  tomahawks,  spear-heads^  arrow-heads,  &c. 

2.  Implements  of  copper  or  bronze,  such  as  axes,  chisels,  spear- 
^^ads,  Imives,  &c. 

3.  Articles  of  earthen-ware,  such  as  images  of  any  kind,  vases, 
Pots,  pipes,  &c. 

•4.  Articles  of  dress,  weapons,  domestic  utensils,  &c.,  of  the  vari- 
^^^^  tribes  of  North  and  South  American  Indians,  and  also  of  the 
^s^timoB. 

5.  Images  and  sculptures,  or  casts  of  them,  particularly  those 
^^^^e  by  the  early  inhabitants  of  Mexico,  Central  America,  Peru, 

6.  Mummies,  skeletons,  or  parts  of  skeletons,  especially  the  skollft^ 
^^  any  of  the  ahove  named  races. 


38  SHEFFIELD  SCIENTIFIC  SCHOOL. 

Specimens  intended  for  the  Museum  may  be  sent  to  the  care  of 
Prof.  O.  C.  Marsh.  If  possible,  the  exact  locality  of  each  article 
should  be  given. 

DONATIOyS  RECEIVED  DURING  THE  PAST  TEAR. 

Rev.  John  Avtry^  Lebanon,  Ct. — Pair  of  Indian  snow  shoes, 2 

John  G.  Meirs,  Esq.^  Hornerstown,  N.  J.— Various  stone  implements  froiu 

N.  J., 10 

C.  B.  FuUer,  Esq.,  Portland,  Me. — ^Implements  and  animal  remains  from  ehell 

heaps  of  Casco  Bay 40 

Rev.  G.  I.  (Thcskr,  Bucks,  England— Shell  implements  from  Barbadoes,  and 

other  antiquities, 15 

Prof.  E.  Lartet,  Paris. — Implements  and  animal  remains  from  Caves  of  Soutli- 

em  France, 110 

George  Haines^  Esq.^  Medford,  N.  J. — Various  stone  Implements  from  Burling- 
ton Co.,  N.  J., 10 

H.  E.  Hotchkiss^  Esq.,  New  London. — ^Indian  bow  and  arrows,  and  air  gun, 

from  Demarara,  S.  A., 25 

J.  C.  GaskiU,  Esq.,  Bmningham,  N.  J.— Stone  axes  from  N.  J., 3 

Rev.  E.  F,  Rockivell,  Statesville,  N.  C. — Various  Stone  implements  from  N.  C-    72 
Dr.  P.  D.  Knieekem,  Shark  River.  N.  J. — Stone  axes  from  Monmouth  Co., 

N.  J., 3 

C.  Dkkerman,  Esq..  Savin  Rock,  Ct — Stone  axe  from  Ct., ' 

George  W.  Shafto,  Esq..  Shark  River,  N.  J.~Stone  axes  from  N.  J., 2 

N.  Bobbins,  Esq. ,  Woodstown,  N.  J. — Stone  implements  from  N.  J., ^ 

John  Dubois,  Esq.,  Freehold,  N.  J. — Stone  axe  from  Monmouth  Co.,  N.  J,---     ^ 

Prof.  George  ZAWe,  Oxford,  Miss. — Stone  hoe  from  Miss., ^ 

T.  M.  Stoughton,  Esq.,  GilL  Mass. — Indian  arrow  heads  from  Turner's  Falls. 

Mass,, ' 

Nicholas  Wain,  Esq.,  Homer8to\\Ti,  N.  J.— Stone  umplements  from  N.  J., ^ 

Dr.  Edwin  FiM,  Middletown,  N.  J. — Stone  implements  from  Monmouth  Co., 

N.  J., 1« 

Prof.  0.  C.  Marsh,  (Yale  College). — Various  antiquities  from  American  and 

European  localities. 2^ J 

Samud  W.  Loper,  Esq.,  Durham,  Ct — Stone  implements  from  Ct ^ 

Wiliiam  E,  Bamett,  Esq.,  Farmingdalo,  N.  J. — Stone  axes  from  Squankum. 

N  J, I 

William  N.  Foulka,  Esq.,  Oakford,  N.  J.— Stone  implements  from  N.  J., ^ 

Dr.  J.  HaU,  Columbus,  Miss. — Various  stone  implements  from  Miss., . 

Richard  Pancoast,  Esq.,  Mullica  Hill,  N.  J.— Stone  arrow  head  from  N.  J.,---        . 

WiUiam  C.  Shafto,  ^.,  Lower  Squnnkum,  N.  J. — Stone  axe  from  N.  J., 

Prof  W.  H.  B.  Thomas.  Mt  Holly,  N.  J. — Various  stone  implements  from  Pa.        , 

and  N.  J., \ 

George  D.  Miller,  Esq.,  (V.  C.  Class  of  1870).— Antiquities  from  Nova  Scotia,.         ^ 

John  R.  Keyer,  Esq.,  Mullica  Hill,  N.  J. — Stone  arrow  heads  from  N.  J., , 

Charles  J.  FolweU,  Esq.,  Miilliea  Hill,  N.  J.— Stone  pestle  from  N.  J., J 

Samuel  EUnns,  Esq..  Mullica  Hill,  N.  J. — Indian  arrow  head  from  N.  J., , 

S.  B.  Borel.  Esq.,  New  Haven.— War  club  from  South  Pacific, t 

George  S.  Hoyi,  Esq.,  Anapolis,  N.  8. — Indian  arrow  heads  from  N.  S.,. 

Dr.  y.  A.  Pratt,  Charleston,  S.  C. — ^Hmnan  femur  from  phosphate  depoiits  of        ^ 

Ashley  River,  a  C, J 

Henry  Ware,  Esq.,  Shiloh,  N.  J. — Stone  implements  from  N.  J., ^ 

ANTIQUITIES  OBTAINED  BY  PURCHASE  OR  EXCHANGE. 

A.  C.  Kline,  Philadelphia.— Stone  implements  from  European  and  American 

localities, 50 

0.  G.  Brewster,  Bo!»ton  Mass. — Various  stone  implements  and  other  antiquities,  31 

Henry  Davis,  McGregor,  Iowa. — Stone  implements  from  Iowa, . 30 

R«v.  E.  0.  Dunning,  (T.  C.  Class  of  1 832). — Human  remains  and  various  anti- 

quities  from  the  Mounds  of  East  Tenn., ——-..—.  800 

Robert  HoweU,  Nichols,  N.  Y.— Antiquities  from  Tioga  Co.,  N.  Y., 20 

2^.  .£  i?.  Schowalter,  Uniontown  Ala. — Stone  implements  from  Ala...... U 
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Public  Lectures. 

The  usual  course  of  public  lectures  to  mechanics  and  others  was 
delivered  in  the  months  of  February  and  March.  The  attendance 
was  never  before  so  uniformly  large,  and  the  expressions  of  inter- 
est on  the  part  of  the  audience  were  such  as  to  be  highly  gratify- 
ing to  the  lecturers.  As  heretofore  the  lectures  were  attended  by 
men,  most  of  whom  are  heartily  interested  in  the  practical  aspects 
of  science.     The  following  was  the  programme : — 

PROaRAMME. 
I.  Monday,  Feb.  7.  Introductory  Lecture :  Technical  Education 

II.  Thursday,  "  10. 
m.  Monday,  "  14. 
TV.  Thursday,  "  17. 

V.  Monday,     **  21. 

VI.  Thursday,  "  24. 

VtL  Monday,  "  28. 
Tin.  Thurs.,  March  3. 

IX.  Monday,  "  7. 
X.  Thursday,  "   10. 

XL  Monday,  "  14. 
XlL  Thursday,  "  17. 
tm.  Monday,  "  21. 
HT.  Thursday,  "   24. 

In  addition  to  this  course  of  lectures.  Prof.  Lyman  soon  after 
is  return  gave  a  familiar  account  of  his  journey  in  Europe,  and 
Xhibited  to  the  friends  of  the  school,  some  of  the  more  interesting 
ieces  of  apparatus  which  he  had  purchased.  A  number  of  gen- 
lemen  from  out  of  town  attended  this  lecture. 

In  view  of  the  importance  of  Drawing  as  a  branch  of  instruc- 
ion  in  a  scientific  school,  the  Board,  in  connection  with  Prof. 
Veir,  of  the  Yale  School  of  the  Fine  Arts,  invited  Mr.  Charles  C. 
Wkins  of  Boston,  an  American  gentleman  long  resident  in  Eu- 
ope,  and  well  known  as  the  author  of  two  elaborate  works  on 
Italian  and  Tuscan  sculpture,  to  repeat  in  New  Haven  a  lecture 
«rhich  he  had  recently  given  in  the  Lowell  Institute  in  Boston,  at 
the  instance  of  the  American  Association  for  the  Advancement  of 
Social  Science.  Mr.  Perkins  accordingly  gave  his  lecture  on  "  Art 
Bdacation  in  America  "  before  the  Scientific  School,  andthe  thanks 
)f  the  Board  were  heartily  given  to  him  for  this  acceptable 
service. 


Here  and  Abroad, 

Prof.  Oilman. 

Profits, 

Pres.  Woolsey. 

Great  Salt  Lake, 

Prof.  Eaton. 

Plants, 

♦*  Brewer. 

Domestic  Insect  Enemies, 

"  VerrilL 

Electricity  and  Lightning  Rods, 

"  Lyman. 

The  Late  Total  Eclipse  of  the  Sun, 

"  Norton. 

Voltaic  Electricity  and  Magnetism, 

"  Barker. 

Chemistry  of  Stimulants, 

"  Johnson. 

Human  Parasites  found  in  food. 

"  YerrilL 

The  English  Language, 

"  Lounsbury. 

The  Rocky  Mountains, 

"  Brewer. 

Sodium  and  its  Compounds, 

'*  Mixter. 

Gearing, 

"  Lyman. 
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Pro£  Verrill  lectured  as  heretofore  before  the  State  Board  of 
Agriculture,  at  their  annual  meeting,  which  was  held  last  winter 
in  Middletown.  Prof.  Brewer,  a  member  of  that  Board,  likewise 
participated  in  the  meeting. 

Professors  Brewer,  Eaton  and  Oilman  have  lectured  during  the 
year  before  assemblages  of  teachers,  and  the  latter  has  in  Boston 
and  elsewhere  spoken  on  the  subject  of  Scientific  and  Technical 
Education. 

The  teachers  in  New  Haven  have  met  in  Sheffield  Hall  to  hear 
a  lecture  from  Prof.  Morse  of  Salem,  Mass. ;  and  the  meetings  of 
the  Connecticut  Academy  and  of  the  American  Oriental  Society 
as  in  former  years  have  been  held  in  our  library  room. 

United  States  Survey  of  the  Fortieth  Parallel. 
In  this  connection  it  may  also  be  mentioned  that  the  United 
States  Survey  of  the  Fortieth  Parallel,  now  engaged  in  preparing 
a  report  of  observations  made  in  the  field  during  the  last  three 
years,  has  transferred  its  head  quarters  from  Washington  to  New 
Haven,  and  is  now  established  for  the  summer  in  the  various  rooms 
of  Sheflield  Hall.  It  is  particularly  gratifying  to  the  professors  to 
have  an  opportimity  to  extend  the  hospitalities  of  the  school  to 
the  members  of  this  exploring  party,  as  the  gentleman  at  its  head, 
Mr.  Clarence  King,  graduated  here  in  1862,  and  several  of  hi» 
associates  have  here  for  a  longer  or  shorter  time  pursued  their  sci- 
entific studies. 

IXSTRUCTION    ASD   INSTRUCTORS. 

With  the  growth  of  the  material  resources  of  the  school,  it  ii^^ 
never  to  be  forgotten  that  the  tnie  test  of  success  lies  in  the  in — 
struction  here  given.  Whatever  else  the  school  may  accomplish^ 
it  will  fail  of  its  chief  end,  if  it  fails  to  gi-ve  a  superior  preparatioi^^ 
for  life  to  those  young  men  who  here  resort  for  their  educatioiL— - 
Much  thought  is  bestowed  upon  the  courses  of  study  here  laidM^ 
down,  and  as  experience  is  gained  in  respect  to  education  in  scien — 
tific  studies,  and  especially  as  the  staff*  of  instructors  is  increased  -^ 
we  may  expect  that  higher  results  in  scholarship  will  conBtantl]^^ 
be  attained. 

It  is  unfortunate  that  in  some  of  the  best  preparatory  schools  (►^ 
the  country,  candidates  for  admission  to  this  department  of  Yal^^ 
College  find  it  difficult  to  obtain  instruction  in  the  moderat'^ 
amount  of  Latin  which  we  require  for  admissioiu    We  regard 
this  liDgmstic  discipline  as  vexy  vai^otX.%xv\.,  «ol^  earnestly  uig^^ 
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upon  all  who  are  to  enter  upon  a  scientific  course  of  study  with 
UB,  not  to  be  deterred  from  the  preliminary  study  of  Latin.  At 
the  same  time,  in  view  of  the  difficulty  to  which  we  have  referred, 
we  are  obliged  in  special  cases  to  take  into  consideration  the  ob- 
stacles which  each  young  man  may  have  encountered. 

We  refer  with  pleasure  to  the  increasing  number  of  young  men, 
already  graduated,  who  come  here  to  enter  upon  advanced  scien- 
tific studies.  The  degree  of  Doctor  of  Philosophy,  or  of  Civil 
Engineer,  is  conferred  by  Yale  College  upon  such  candidates  as 
comply  with  certain  required  conditions.  The  number  of  post- 
graduate students  during  the  current  year  has  been  twenty-eight ; 
their  specialities  have  been  very  different ;  great  freedom  of  choice 
is  permitted ;  and  all  the  resources  of  the  institution,  in  apparatus, 
laboratories,  collections,  etc.,  are  at  the  service  of  those  who  need 
them.  It  seems  to  us  that  the  positions  of  responsibility  which 
are  open  to  superior  persons  well  trained  in  advanced  scientific 
studies,  have  never  been  so  numerons  or  so  inviting  as  they  are  at 
present. 

During  the  coming  year,  and  henceforward,  the  school  has  reason 
^  expect  tha  services  of  an  additional  professor  in  the  department 
^f  mechanical  engineering.     Pro!  William  P.  Trowbridge,  late 
Captain  in  the  Engineer  Corps  of  the  United  States  Army,  a  grad- 
ate of  the  U.  S.  Military  Academy  at  West  Point  in  the  class  of 
^  848,  and  during  the  last  five  years  one  of  the  managers  of  the  Nov- 
elty Iron  Works  in  New  York  City,  has  accepted  the  overtures 
"^hich  have  been  extended  to  him  to  become  a  professor  here.   His 
appointment  depends  upon  the  Corporation  of  Yale  College, — ^but 
^liere  is  no  reason  to  doubt  their  favorable  action  on  the  nomina- 
tion presented  to  them;   and  Professor  Trowbridge  will  begin 
^^  instructions  with  the  next  Academic  year.    The  school  may  be 
Congratulated  on  thus  securing  the  services  of  a  gentleman  who 
^^ds  to  a  high  degree  of  scientific  attainment,  a  wide  acquaint- 
ance with  the  practical  applications  of  mathematical  and  mechan- 
*<^1  principles. 

During  the  past  year,  the  instruction  in  English  has  been  given 

■^y  Mr.  T.  R.  Lounsbury,  a  graduate  of  Yale  College  in  1859,  who 

*^^  for  many  years  made  a  specialty  of  the  study  of  the  English 

*^nguage ;  and  the  instruction  in  French,  relinquished  by  Professor 

Whitney,  has  been  temporarily  given  by  Mr.  Josiah  W.  Gibbs, 

i   ^Dr.,  a  graduate  of  Yale  College  in  1868. 
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An  officer  of  the  United  States  Coast  Survey,  R.  M.  Bache, 
Esq.,  has  been  detailed  by  the  Superintendent,  Pro£  Benjamin. 
Peirce,  to  engage  in  a  topographical  survey  of  the  region  around, 
the  harbor  of  New  Haven,  and  there  is  reason  to  expect  that  stu- 
dents in  Engineering  properly  qualified  will  thus  have  an  opportu- 
nity during  the  coming  year,  to  become  acquainted  with  the  field- 
work  of  this  branch  of  the  government  scientific  service, 

ANNIVERSARY  EXERCISES. 

The  annual  reading  of  Theses  and  Prize  Essays  occurred  July 
19,  1869. 

The  following  are  the  names  of  the  successfiil  candidates  for 
degrees,  and  the  titles  of  their  Theses.  Those  marked  with  a  star 
(*)  were  selected  to  be  read  in  the  evening. 

CANDIDATES  FOR  DEGREES, 
WTrn   TITLES   OF  THEIB  GRADUATING  THESES. 

DOCTOR  OP  PHILOSOPHT. 

Wilbur  Olin  At  water,  M.A.  Wesl.  Univ.,  Brandon,  Vt      "On   the  proi'matt 
composition  of  several  varieties  of  Indian  Com." 
This  thefliB  gives  the  amount  of  water,  ash,  albumenoids,  fats,  sugar,  ffom,  dextrine  and  stsreli      j 
in  several  kinds  of  American  Maize.    The  methods  of  analysis  are  described,  and  the  resnttio' 
other  experiments  embodied  are  discussed. 

I 
Edward  Thomson  Nelson,  B.A  Ohio  WesL  Univ.,  Deianoctre^   0,     "On  tb* 
Molluscan  Fauna  of  the  later  Tertiary  of  Peru." 

This  thesis  gives  the  results  of  a  critical  examination  of  a  collection  of  fossil  shells  ttf^ 
Zorrltos,  Peru,  with  descriptions  of  aboat  twenty  specimens  new  to  science. 

George  Henry  Perkinb,  B.  A..  New  Haven.    "On  ihe  Molluscan  Fauna  of  5e* 

Haven." 

This  is  a  critical  review  of  all  the  marine,  f^esh  water  and  land  mollnsea  hitherto  foaad  t* 
this  region.  Three  new  species  and  the  living  animals  of  many  others  not  before  stodisd  tf* 
fhlly  described. 

CrVTL  ENGINEER. 
Charles  Einney  Needuah,  B.Ph.,  LouisvilU,  Ky.    Design  for  a  Bridge. 

BACHELOR  OP  PHILOSOPHY. 

William  Greene  Abbot  (Select  CourseX  Ikrwith,    "  On  some  New  Aspects  d 

the  Labor  Question." 
*WiLLiAH  Richardson  Belknap  (Select  CourseX  Lonianilk^  Ky.      "On  tie G^ 

graphical  Spread  of  Mohammedanism." 
Rohan  Auausrus  Bisssll  (Engmecring),  JMroit,  Mkh.    '*0a  Railroad  TsasH^ 

ing." 
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*Chibles  Auoubtcs  Bbinlet  (Chemistry),  Har^ML  **  On  the  BelationB  of 
Oamoae  and  the  Ash  Ing^redients  to  the  Life  of  Plants." 

Fbancis  DUD1.BT  Buck  (Chemistry),  New  York  City,  '*0n  the  Metallurgy  of 
Zina" 

AsDRBw  DwiOHT  Chidset  (Select  Course),  New  Haven.  "  On  the  Merits,  De- 
fects and  Possible  Improvements  of  the  American  Prison  Systems." 

Clasknoe  Mabcellus  Clarke  (Engineering),  New  Haven.  "On  the  Water 
Supply  of  Cities." 

AusDEBicK  3HILLIB  CuBTis  (Mining  Engineering),  Stratford.  "  On  the  Sandstone 
Quarries  of  Portland,  Conn." 

*  AuousTUS  Jat  DuBois  (Engineering),  New  Haven.    '*  A  Critical  Examination 

of  the  Water  Works  of  New  Haven." 
•Joseph  RoamBON  Polsoic  (Mining  Engineering),  New  Haven.    "  On  the  Gold 

Placers  of  California." 
^Albert  Banks  Hill  (Engineering),  Bedding.    "  On  Foundations  in  Water  for 

Bridges." 
Joseph  Coubten  Hobkbloweb  (Engineering),  Paiereon,  N  J.    "  On  Ventilation." 
*Nel8on    Powell   Hxtlst,  B.A.  (Mining  Engineering),  Alexandria^    Va.     "On 

the  Silver  Region  of  Colorado." 

*£dwabd  Whitinq  Johnson  (Select  Course),  Norwich  "  On  Strategy,  as  illus- 
trated by  the  Opening  of  the  Mississippi  River,  1861-64." 

Joseph  Goodhue  Kendall  (Engineering),  New  York  Oity.  "  On  the  Pneumatic 
Despatch." 

*  Chables  Btbon  Koon  (Engineering),  Aubwm,  N.  Y.    "On  Sewers." 
Houston  Lowe  (Select  Course),  Dayton,  0.    "  On  England  and  Ireland." 
Homy  Hott  Pebby  (Chemistry),  Southport    •*0n  the  Salisbury  Iron  Mines." 

*  Chibleb  Henbique  Pope  (Engineering),  LouisviUe,  Ky.    "  On  the  Utilizatiou  of 

Power  in  Machinery." 

^Joseph  John  Skikneb  (Engineering),  WaUingford.     "  On  Intermittent  Springs." 

^okebt  Schutleb  Van  Rbnsbelaeb  (Engineering),  Bordenkmm,  N  J.  "  Ou  the 
Progress  of  Civil  Engineering." 

*Charles  Axvah  Weed  (Chemistry),  BinghaTntony  NY.  "  Analysis  of  a  Mine- 
ral from  West  Rock." 

^UXiAM  Robebt  White  (Select  Course),  Philadelphia,  Pa.  "  On  the  Anthracite 
and  Bituminous  Coal  of  the  United  States,  and  the  English  System  of  Coal 
Uinmg." 

^OUOE  Franklin  Whitman  (Select  Course),  Philadelphia,  Pa.  '*  On  Light  and 
its  Peculiarities." 

^iuabd  Wendell  Wight  (Engineering),  NaHck,  Mobs.    "  On  Bridge  Construe 

tion." 
^kDBBiCK  Eybbett  Willits  (Select  Course),  Olm  Cove,  N  Y.    *'0n  some  of  the 

dmngM  now  taking  place  in  the  English  Language." 
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THE   FOLLOWING   PRIZES   WERE   ALSO   AWARDED*. 

For  Excellence  in  the  Studies  of  Freshman  Year. 
First  Prize,  $30,  Joseph  Frederick  Klein,  New  Haven, 
Second  Prize.  $20,  Mansfield  Merrim an,  PlanUviUe, 

For  Excellence  in  the  Mathtfnaticai  Studies  of  Junior  Year, 
A  prize  of  $20,  Arthl^  Woods  Rice,  West  Meriden. 

For  Excellence  in  the  Engineering  Studies  of  Senior  Year. 
A  prize  of  $20,  Joseph  John  Skinner,  WaUingford. 

For  Excellence  in  the  Select  Course  Studies  of  Senior  Year. 
A  prize  of  $25,  William  Richardson  Belkvap,  LouisviBe,  Ky. 

For  Proficiency  in  Mineralogy. 
A  prize  of  $20,  Joseph  Sahpson  Adam,  Canaan. 

For  Proficiency  in  MeUiUurgy, 
A  prize  of  $20,  Nelson  Powell  Hulst,  B.  A,  Alexandria,  Va. 

^  For  Excellence  in  the  Modem  Languages. 

In  French,  a  prize  of  $10,  Joseph  John  Skinner,  WaUingford. 
In  Germati,  a  prize  of  $10,  Joseph  John  Skinner,  WaUinnford. 

For  the  Best  Essays  in  English  on  Assigned  Themes. 
(Pint  and  Second  Prises  divided  eqaally  between  the  two  competitor*.) 
A  prize  of  $17.50,  Charles  Augustus  Brinlet,  Bdrtford. 
A  prize  of  $1'7.60,  Frederick  Eterett  Wiluts,  Glen  Chve,  K  Y. 

LTIJKARY    AND   READING   ROOM. 

Tlie  periodicals  lieretofore  taken  have  been  continued  through 
the  year,  and  some  additions  to  the  list  have  been  made.  A  care- 
ful catalogue  of  all  the  mathematical  and  mechanical  books  be- 
longing to  the  collection,  including  those  purchased  by  Mr.  Shet 
field  from  Dr.  Ilillhous^,  those  bought  in  Europe  by  Pro£  Lyman, 
and  other  purchases  and  gifts,  is  now  in  preparation  and  ^ 
probably  be  printed  in  order  to  facilitate  as  much  as  possible  the 
advanced  study  of  the  Mathematical  Sciences. 

PROGRAMME    OP  STUDIES. 

In  consequence  of  the  additions  to  the  corps  of  instruction,  and 
the  necessary  readjustment  of  the  courses  of  study,  the  programme 
of  studies  for  the  year  1 8*70-7 1  will  be  issued  in  a  separate  pam* 
phlet,  a  little  later  than  this  report.  Copies  of  this  and  other 
jiamphlets,  explanatory  of  the  institution,  may  be  obtained  ^f] 
addressing  the  Secretary,  Pro!  D.  C.  Oilman,  or  by  application  to 
any  of  the  professors. 

In  the  present  connection  it  is  sufficient  to  add  that  the  coimei 
of  study  have  reference  to  tiiree  dAS^mc^  <&asMM^  Qf  ttobolars ;  m 
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1.  Vhiversity  or  Poat-gradiuxte  atitdents — Those  who  have  already 
Taduated  in  a  college  or  in  a  school  of  science,  and  who  desire 

>  pursue  advanced  courses  of  study  with  reference  to  the  calling 
f  professors  or  teachers,  the  pursuit  of  scientific  investigations, 
tc.,  et<;.  The  degree  of  Doctor  of  Philosophy,  or  of  Civil  Engi- 
eer,  will  be  conferred  by  Tale  College  upon  candidates  who 
3mply  with  certain  required  conditions.  The  number  of  post- 
raduate  students  during  the  current  year  has  been  twenty-eight ; 
leir  specialities  have  been  very  different ;  great  freedom  of  choice 

permitted  ;  and  all  the  resources  of  the  institution,  in  apparatus, 
iboratories,  collections,  etc.  are  at  the  service  of  those  who  need 
iem.  The  positions  of  responsibility  which  are  open  to  superior 
ersons  well  trained  in  advanced  scientific  studies,  have  never  been 

>  numerous  or  so  inviting  as  they  are  at  present. 

2.  Uhder-ffraducUe  atudenta — Those  who  desire  to  fit  themselves 
y  a  three  year  course  of  study  for  various  modem  avocations  in 
bich  scientific  knowledge  is  indispensable,  or  to  lay  a  liberal  and 
^stematic  foundation  for  higher  scientific  pursuits.  Special  and 
ppropriatie  schemes  of  study  are  arranged  for  those  who  desire 

>  become  Chemists,  Metallurgists,  Civil  Engineers,  Mechanical 
Dgmeers,  Miners,  Agricidturists,  Manufacturers,  and  for  those 
ho  design  to  pursue  the  study  of  Medicine  in  the  Medical  Schools, 
or  admission  to  the  first  year  of  this  course,  the  students  must 
Bws  a  thorough  examination  in  Davies's  Bourdon's  Algebra  as  far 
J  the  General  Theory  of  Equations,  or  its  equivalent ;  in  Ge- 
metry,  the  nine  Books  of  Davies's  Legendre,  or  their  equivalent ; 
id  in  Plane  Trigonometry,  Analytical  Trigonometry  inclusive ; 
ad  also  in  Arithmetic,  including  the  Metrical  System,  Geography, 
nited  States  BBstory  and  English  Grammar,  including  Spelling. 
01  acquaintance  with  the  Latin  Language  is  also  required,  sufii- 
ient  to  read  and  construe  some  Classical  author.  Practice  in 
^wing,  if  it  can  be  obtained  before  entrance,  will  be  of  great 
dvantage  to  the  scholar. 

8.  Special  students — ^Persons  who  desire  to  pursue  for  a  short 
me  a  particular  branch  of  science,  as  Chemistry,  Assaying,  Mine- 
llogy,  Botany,  Zodlogy,  Practical  Astronomy,  etc.,  are  also  re- 
ared by  maUng  personal  arrangements  with  the  Professors  whose 
ntraction  they  desire. 

THB  NEXT  ACADEMIC  YEAR. 

The  next  year  of  instruction  begins  Wednesday,  September  14^ 
no.    Examinations  for  admission  the  same  day,    TVn*^  ^2A^\ko\i<& 
^  with  tboae  of  Yale  College  academioal  d^i^axXsii^TiX*. 
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REPORT  OF  THE  STATE  BOARD  OF  VISITORS. 


0  the  General  Assembly  of  the  State  of  Connecticut: 

The  undersigned,  in  behalf  of  the  State  Board  of  Visitors 
■  the  Sheffield  Scientific  School,  respectfully  report  that  the 
oard  have  as  usual  held  two  meetings  in  New  Haven,  at  one 
'  which  the  appointments  of  State  students  were  made,  and 

the  other  careful  examinations  and  inquiries  were  made  in 
spect  to  the  progress  of  the  institution. 
The  Annual  Statements  of  the  instructors  are  submitted 
-rewith,  as  containing  full  information  in  regard  to  the  ad- 
mcement  which  has  been  made  during  the  last  twelve  months. 
y  the  liberality  of  a  few  individuals  the  school  has  been  able 

maintain  its  rank  and  to  increase  its  corps  of  instructors, 
It  it  is  still  far  from  having  an  endowment  adequate  to  the 
quirements  of  the  State  and  country. 

The  most  noteworthy  gain  during  the  year  has  been  in  a 
rection  which  is  closely  related  to  the  manufacturing  indus- 
ies  of  the  State.  The  appointment  of  a  gentleman  who  is 
)th  a  man  of  science  and  a  manufacturer  to  be  the  professor 

mechanic  or  dynamic  engineering  has  been  the  occasion  for 
:panding  the  instruction  in  that  department  of  applied  science. 
By  several  generous  gifts  large  accessions  have  been  made  to 
e  books,  models,  diagrams,  apparatus,  and  working  plans 
ustrative  of  the  science  of  mechanics,  and  a  large  hall  has 
ien  fitted  up  for  instruction  in  this  department 
The  progress  of  the  school  in  other  respects  has  been  good. 
he  number  of  scholars  enrolled  on  the  annual  catalogue  was 
le  hundred  and  twenty-three.     The  State  scholarships  have 

1  been  taken  up,  and  some  of  the  most  promising  students 
'e  included  among  those  who  receive  this  aid. 

JAMES  E.  ENGLISH,   ' 

Chairman  of  the  State  Board  of  Visitors, 

^IRDSEY  G.  Northrop, 

Secretary  of  (he  State  Board  of  Education, 
Xew  Haven,  Mabch  13,  1871. 
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ANNUAL   STATEMENT 
OP   THE  GOVERNING  BOARD. 


In  presenting  their  Sixth  Annual  Statement  in  respect  to  the 
progress  of  the  Sueftisld  SctENTiFic  School  of  Yale  College,  the 
Governing  Board  refer  with  pleasure  to  the  fact  that  the  liberality 
>f  many  individuals  in  New  Haven  and  New  York  has  so  far  en^ 
^ed  the  income  of  the  school  as  to  render  possible  many  desira- 
>le  improvements.  About  one  half  the  sum  which  it  was  proposed 
o  raise  for  the  immediate  endowment  of  this  institution  haa 
^ady  been  secured,  and  thus  far  but  one  new  addition  to  the 
-apital  has  been  made  from  persons  resident  elsewhere  than  in  the 
Hties  just  named.  We  have  reason  to  hope  and  believe  that  before 
ong  other  gentlemen,  recognizing  the  importance  of  such  a  school 
u  this,  and  understanding  the  spirit  with  which  it  is  carried  on, 
vill  render  substantial  assistance  in  making  it  more  complete  and 
nore  serviceable  in  the  education  of  young  men. 

A  special  statement  of  the  progress  of  the  subscription  will  be 
printed  in  another  place.  Here  it  may  be  sufficient  to  say  that  a 
^nsiderable  part  of  the  increased  income  has  been  directed  to  the 
solargement  of  '^  the  teaching  iorce,'^  that  is  to  say,  of  the  number 
^instructors,  and  of  the  time  which  some  of  those  heretofore  em^ 
ployed  devote  to  their  classes*  Two  of  the  professors  who  were 
^^  partial  salary  have  been  placed  on  full  salary,  a  new  professor 
^  been  appointed,  and  the  number  of  permanent  assistants  has 
^n  increased. 

For  all  the  friendly  contributions  which  have  been  received  and 
^^  all  the  good  words  which  have  been  spoken  in  respect  to  the 
Sheffield  Scientifio  School,  the  Governing  Board  are  constantly 
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1.  Expansion  of  the  Instruction  in  Enginberikg. 

The  most  noteworthy  result  of  this  recent  movement  has  been 
the  enlargement  of  the  department  of  Mechanical  Engineering, 
which  was  established  in  the  Sheffield  School  some  years  ago. 

Prof.  William  P.  Trowbridge,  a  graduate  of  West  Point,  an 
officer  of  the  U.  S.  Engineers  and  of  the  U.  S.  Coast  Survey,  and 
recently  the  manager  of  the  Novelty  Iron  Works  in  New  York 
City,  entered  upon  the  duties  of  his  post  as  Professor  of  Dynamic 
Engineering  at  the  beginning  of  the  present  year  of  instruction. 
By  the  kindness  of  Prof.  John  F.  Weir  and  the  authorities  of  the 
Yale  School  of  the  Fine  Arts,  a  large  hall  in  the  basement  of  the 
Art-building  erected  for  Yale  College  by  the  late  Mr.  A.  R.  Street 
has  been  placed  for  the  time  being  at  the  service  of  the  Scientific 
School,  and  has  been  conveniently  fitted  up  for  Mr.  Trowbridge's 
instruction. 

The  hall  serves  the  double  purpose  of  a  class-room  and  a  cabinet 
illustrative  of  the  science  and  art  of  mechanics.  Here  are  now  a^ 
ranged  the  various  models,  diagrams,  patterns  and  pieces  of  mech- 
anism which  constitute  the  cabinet  founded  in  memory  of  the  late 
Thomas  Fassitt  Collier  of  St.  Louis, — a  considerable  part  of  them 
having  been  bought  in  Europe  by  Prof.  C.  S.  Lyman.  Here  also 
have  been  brought  together  and  conveniently  arranged  the  eitra- 
ordinary  collection  of  WorHing  Plans  and  Drawings,  mentioned  b 
our  last  year's  report  as  the  gift  of  the  Novelty  Iron  Works  in  the 
city  of  New  York,  received  through  the  kindness  of  Howard  Pot- 
ter, Esq.  Other  gifts  of  models  and  apparatus  are  also  arranged 
in  this  hall,  serving  as  constant  aids  to  the  instructor  and  incite- 
ments to  the  scholar. 

Heretofore  in  our  Annual  Statements  special  prominence  has 
been  given  to  one  important  matter  in  addition  to  the  necessary 
cuiTent  report  of  progress.  In  view  of  the  circumstances  just 
stated,  the  Board  invite  attention  at  this  time  to  the  following 
views  which  are  presented  by  Prof.  W.  P.  Trowtbridgb  in  respect 
to  instruction  in  Dynamic  Engineering,  and  in  respect  to  the  S1l^ 
veys  of  large  Cities  and  Towns. 

A. — Science  of  Dynamic  Engineeiiiig. 

The  science  of  Engineering  and  the  professional  practices  con- 
nected with  it  have  of  late  years  undergone  a  progressive  devd" 
opment,  the  basis  of  which  has  been  the  use  of  machinery,  in  all  it^ 
various  forms,  for  commercial^  industrial  and  domestio  pnrposeB- 
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liroagh  this  agency  modem  enterprises  have  been  vastly  multi- 
plied, and  private  corporations  have  everywhere  assumed  propor- 
ions  as  regards  capital  and  numbers  of  men  employed  which  a 
ew  years  ago  would  have  existed  only  under  the  patronage  of 
;overmnents.  There  has  thus  arisen  a  demand  for  professional 
ngineers  in  a  new  field  distinct  from  that  so  long  occupied  by 
ivil  engineers.  And  as  early  as  1863  the  Governing  Board  of  the 
Sheffield  Scientific  School  instituted  a  separate  course  of  instruction 
n  this  new  direction. 

*  There  are  many  reasons  or  considerations  which  render  it  neces- 
ary  and  advisable  thus  to  provide  two  courses  in  Engineering, 
>ne  to  embrace  the  line  of  studies  and  applications  which  belong 
o  Civil  Engineering,  and  the  other  those  which  belong  to  the 
nore  modem  science  or  profession  of  Dynamic  Engineering. 

These  reasons  are  chiefly  that  professional  practice  and  occupa- 
ion  in  these  two  branches  of  the  subject,  respectively,  are  entirely 
lifferent  one  from  the  other,  and  involve  different  elements  of 
mowledge  in  the  sciences  and  in  the  practical  arts. 

In  Civil  Engineering  the  practice  of  the  profession  is  confined 
X)  the  erection  of  permanent  structures.  No  elements  of  power, 
notion^  or  work  are  involved,  except  as  mere  temporary  auxiliary 
lids,  while  Dynamic  Engineering  is  based  exclusively  on  the  con- 
inuous  and  perpetual  applications  of  motion  and  force  in  accom- 
plishing useful  work 

The  elementary  studies  in  this  new  course  differ  very  little  from 
;ho8e  in  the  Civil  Engineering  course,  but  there  is  a  constant  di- 
vergence as  the  student  advances.  The  practice  of  the  art  of  in- 
strumental drawing  becomes  more  complex  and  difificult  in  its 
applications  to  machinery ;  the  applications  of  mathematics  more 
extended,  requiring  more  exact  and  definite  knowledge  of  princi- 
ples and  rules,  on  account  of  their  more  frequent  recurrence  in 
every-day  practice;  and  it  is  found  essential  to  introduce  more 
thorough  instruction  in  the  sciences  of  applied  mechanics,  chem- 
istry, and  physics. 

In  Civil  Engineering  the  application  of  the  science  of  mechanics 
is  confined  substantially  to  the  simple  problems  of  statics,  while  in 
I^ynamic  Engineering  this  branch  of  mechanics  has  a  secondary 
^portance  to  that  which  treats  of  the  more  complex  and  difficult 
^W8  which  govern  the  relations  of  force  and  motion  combined. 
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Relatione  of  Theory  and  Practice. 

In  both  branches  of  Engineering,  as  indeed  in  all  departments 
of  instruction  in  the  applied  scienceb,  it  has  become  apparent,  in 
view  of  the  great  extent  of  ground  to  be  gone  over  and  the  multi- 
plicity of  applications  of  the  same  general  laws,  that  a  more  com- 
prehensiye  view  of  the  methods  of  instruction  must  be  taken.  It 
has  become  of  vital  importance  that  the  mere  comprehending  of 
principles  and  laws  as  they  are  enunciated  or  demonstrated,  and 
the  mere  accumulation  of  facts  or  truths,  shall  not  be  regarded  as 
the  limit  and  aim  of  instruction.  But  the  student  is  to  be  taught, 
while  pursuing  any  course  of  study  or  the  investigation  of  any 
special  subject,  under  what  circumstances  and  in  what  manner  the 
knowledge  he  is  acquiring  is  to  be  made  useful,  through  the  exe^ 
cise  of  his  own  intelligence.  This  involves,  first,  impressing  on 
the  mind  by  every  possible  means  such  a  knowledge  of  the  funda- 
mental principles  of  every  subject  taught  that  they  shall  be  re- 
tained in  the  memory ;  and  second,  the  bearing  or  use  of  those 
principles,  in  the  processes  of  investigation  or  reasoning,  which 
belong  to  the  profession  to  which  they  are  applicable. 

The  practice  of  instrumental  drawing  should  comprehend  not 
only  the  learning  of  an  art,  useful  in  every  sphere  of  life;  as  an 
aid  to  the  memory  and  to  fix  the  conceptions  of  the  mind ;  but  the 
course  of  instruction  should  embrace  the  actual  delineation  of 
various  kinds  of  structures  and  machines  of  the  most  approved 
character.  It  should  also  comprise  the  designing  of  such  struc- 
tures for  various  purposes  when  the  student  shall  have  acquired 
the  knowledge  of  the  principles  of  mathematical  and  mechanical 
science  necessary  for  the  solution  of  special  problems  correspond* 
ing  to  those  which  are  to  be  encountered  in  practice. 

Thus  while  the  art  of  drawing  cultivates  the  use  of  the  hand, 
the  eye,  the  exercise  of  the  memory,  and  the  imaginative  powers 
of  the  mind,  it  becomes  a  means  of  fixing  the  perceptions,  of  ex- 
pressing the  thoughts,  and  of  the  solution  of  mathematical  prob* 
lems,  always  at  command,  and  assists  rather  than  obstructs  the 
higher  exercise  of  the  powers  of  the  intellect. 

The  abstract  science  of  mathematics  is  to  bQ  regarded  from  the 
same  point  of  view.  The  highest  view  which  can  be  taken  of  this 
study,  regarded  merely  as  a  disciplinary  study,  is  that  which 
points  out  its  uses.  Unconnected  with  its  useful  applications  in 
explaining  or  describing  natural  phenomena  and  laws,  or  solvmg 
problemB  relating  to  the  pToperties  of  matter  or  the  relatioiiB  of 
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lines  and  sorfaoes,  of  motion  and  force,  its  full  significance  is  not 
brought  oat. 

The  chief  value  of  this  science  consists  in  its  giving  results 
through  the  mere  mechanical  use  of  signs  and  symbols  which  the 
mind  could  not  otherwise  deduce,  and  the  facility  or  readiness 
with  which  it  may  be  employed  by  any  person  determines  to  him 
its  greatest  valua 

The  same  may  be  said  of  the  science  of  mechanics,  of  physics,  of 
chemistry,  and  of  metallurgy.  In  all  these  branches  of  natural 
and  applied  science,  while  a  knowledge  of  facts,  of  laws  and  of 
phenomena  is  acquired,  there  still  remains  the  higher  and  more 
important  kind  of  knowedge  to  be  imparted,  viz. :  a  clear  and  dis- 
tinct separation  of  the  fundamental  principles  and  laws  from  the 
secondary  and  unimportant,  though  vastly  more  numerous,  phe- 
nomena connected  with  their  application  or  occurrence;  and  it 
should  be  a  prominent  part  of  instruction  to  point  out  to  students 
the  proper  uses  of  the  various  branches  of  knowledge  which  they 
may  acquire,  in  order  that  they  may  be  taught  to  be  self-reliant, 
dependent  only  on  truths,  facts,  and  laws ;  but  not  upon  precedents 
nor  even  rules,  unless  such  precedents  or  rules  are  clearly  in  ac- 
cordance with  fundamental  principles. 

7%«  demand  in  this  country  for  Dynamic  Engineers, 

The  course  in  Dynamic  Engineering  is  intended  to  meet  in  this 
respect  a  want  long  felt  in  this  country.  It  embraces  the  applica- 
tions of  the  science  of  heat  as  a  motive  power,  comprising  the 
modes  of  generating  and  utilizing  steam,  the  constructing  of  the 
special  forms  of  steam  machinery  applicable  to  ships,  railroad 
transportation,  mines,  furnaces,  mills,  &c.  It  embraces  also  the 
utilization  of  water-power,  comprising  the  theoretical  principles 
which  govern  the  use  of  this  natural  source  of  energy,  and  the 
construction  of  the  machinery  and  apparatus  by  which  such  use  is 
accomplished.  It  includes  the  detailed  plans  for  the  erection  of 
mills  and  manufactories,  the  construction  of  tools,  the  preparation 
of  materials  in  forges  and  rolling  mills. 

All  these  branches  of  commercial  and  industrial  enterprise  form 
fields  of  employment,  for  which  it  has  become  the  duty  of  special 
institutions  of  learning  to  provide  by  supplying  the  facilities  for 
instruction  and  learning  necessary  for  those  who  may  wish  to 
choose  these  fields  of  usefulness  for  their  spheres  of  labor  and 
occapatioiL 
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The  question  is  frequently  asked  by  students  and  applicants  for 
admission  to  the  Sheffield  Scientific  School,  what  opportunities  for 
occupation  or  employment  are  open  to  graduates  in  the  course  of 
Dynamic  Engineering  ?  This  question  cannot  be  answered  specifi- 
cally in  any  other  manner  than  by  referring  to  the  vast  number  of 
industrial  establishments  throughout  the  country  devoted  to  manu- 
factures of  all  kinds,  including  raw  materials,  tools,  machinery, 
fabrics,  and  implements  or  articles  needed  for  domestic  economy; 
in  all  of  which  persons  of  superior  training  are  required.  But  a 
more  general  and  perhaps  more  satisfactory  answer  to  the  inquiiy 
may  be  given. 

Those  who  follow  the  profession  of  Dynamic  Engineer  are  more 
or  less  connected  with  the  active  business  operations  of  the  coun- 
try, having  opportunities  of  becoming  identified  with  special  in- 
terests and  of  obtaining  fixed  and  permanent  positions.  There  is 
thus  always  before  a  young  man  in  this  profession  the  prospect  of 
personal  independence. 

On  the  other  hand,  as  a  strictly  professional  occupation,  those 
who  wish  to  become  consulting  engineers  find  a  wide  range  of 
subjects  on  which  their  skill  and  judgment  are  consulted,  especially 
in  private  and  individual  enterprises,  which  are  even  more  varied 
and  numerous  than  public  undertakings.  In  this  respect  the  pro- 
fession of  Dynamic  Engineering  corresponds  more  closely  with 
that  of  Architecture,  in  which  the  chief  source  of  employment 
arises  from  the  demands  of  private  individuals  or  corporations. 

While  prominence  is  thus  given  to  the  subject  of  Dynamic  En- 
gineering, attention  is  likewise  especially  called  to  the  course  in 
Civil  Engineering  in  a  manner  about  to  be  stated  with  referenc€ 
to  the  improvements  of  towns  and  cities. 

The  newer  branches  of  the  profession,  as  well  as  the  familiar 
departments,  call  for  large  numbers  of  young  men ;  and  the  day 
is  not  distant  when  every  compact  city  or  town  having  more  than 
ten  thousand  inhabitants  will  require  the  constant  advice  and  ser- 
vice of  a  competent  city  engineer.  The  grading  and  laying  out 
of  streets,  the  construction  of  water-works,  and  of  sewerage  and 
drainage  systems,  the  establishment  of  parks  and  promenades,  the 
building  of  substantial  wharves  and  piers,  the  removal  of  what- 
ever is  prejudicial  to  the  public  health,  and  other  kindred  occupa- 
tions, are  likely  to  call  for  a  much  greater  immber  of  competent 
advisers  than  this  or  any  institution  can  furnish  for  many  years  to 
come. 
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In  this  connection  it  is  well  to  add  that  the  mathematical  stud- 
ies of  the  engineering  course,  in  connection  with  the  study  of 
huilding  materials  and  cements,  under  the  guidance  of  the  profes- 
sors of  mineralogy  and  chemistry,  are  a  good  basis  for  the  profes- 
sion of  the  Architect.  Much  study  in  the  specialities  of  that 
profession  will  of  course  be  required,  but  many  of  the  preliminary 
essentials  may  be  gathered  in  this  school  of  science  as  already 
organized. 

With  reference  to  the  improvements  of  cities,  a  true  or  ortho- 
graphic map  of  the  surface  of  the  land  is  now  an  important  requi- 
site. The  following  paper  discusses  the  preparation  of  such  a 
map. 

Bd — Orthographic  8iirve3rB  of  Oitiee. 

The  application  of  the  principles  of  Geodetic  and  Plane-table 
Surveying  to  the  surveys  of  cities  has  recently  been  thoroughly 
developed  by  the  United  States  Coast  Survey  in  the  survey  of  the 
city  of  Portland,  Maine,  and  in  some  other  instances,  and  the  ad- 
vantages of  the  system  thus  worked  out,  over  the  customary  but 
radically  defective  methods  so  long  in  use  in  this  country,  have 
become  so  apparent,  that  the  Governing  Board  of  the  Sheffield 
Scientific  School  are  about  to  take  measures  to  introduce  a  course 
of  instruction  having  for  its  object  the  training  of  young  men  in 
the  practice  as  well  as  the  theory  of  this  system. 

To  accomplish  this  end  it  will  be  essential  to  give  students  a 
large  amount  of  practice  with  the  plane-table,  combined  with  the 
theodolite  and  level,  in  the  field;  and  through  the  kindness  of 
Prof  Peirce,  Superintendent  of  the  Coast  Survey,  advantage  will 
be  taken  of  the  presence  of  the  party  of  Mr.  R.  M.  Bache  (United 
States  Coast  Survey)  in  this  vicinity  during  the  coming  season,  to 
initiate  several  of  our  graduates  in  the  use  of  the  instruments  and 
in  the  methods  employed,  in  order  that  they  may  become  instruct- 
ors to  others ;  so  that  in  a  very  short  time  it  is  hoped  that  grad- 
uates of  the  School  may  be  fully  qualified  for  conducting  City 
Surveys  by  the  more  accurate  processes  which  the  practice  of  the 
Coast  Survey  has  given  to  the  country. 

The  rapid  growth  of  the  cities  of  this  country  is  a  matter  of 
luiversal  observation  and  conmient,  and  everyone  who  has  lived 
for  a  long  time  in  one  of  these  growing  towns  is  familiar  with  the 
manner  of  their  expansion.  It  is  seldom  that  the  first  founders  of 
a  small  town  have  sufficient  faith  or  foresight  in  regard  to  the  future 
extensions  of  their  municipal  jurisdiction  to  enable  tKercL  \iQ  V^^ 
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out  definite  plans  for  sach  extensions,  except  perhaps  the  mere 
drawing  on  paper  of  what  may  become  the  lines  of  fature  streets. 
From  time  to  time  new  areas  are  taken  into  the  city  limits ;  the 
streets  already  in  existence  are  extended  or  new  ones  projected; 
and  new  districts,  which  before  had  been  occupied  as  &rm  lands, 
become  thickly  populated.  Where  the  land  was  at  one  time  the 
property  of  a  single  indiyidual  and  was  bought  and  sold  by  the 
acre,  and  estimated  at  a  certain  number  of  acres,  more  or  less,  it 
becomes  divided  among  hundreds  and  perhaps  thousands  of  pro- 
prietors, and  is  valued  and  sold  by  feet  and  inches. 

Whatever  plan  may  have  been  adopted  for  the  directions  and 
locations  of  streets  and  squares,  new  questions  of  the  highest  im- 
portance constantly  arise  in  regard  to  grades  of  streets,  the  loca- 
tions of  sewers,  and  the  provisions  for  drainage;  questions  not 
of  convenience,  merely,  to  the  population,  but  of  vital  importance 
to  the  health  of  the  inhabitants.  One  set  of  men  plan  one  portion 
of  the  city ;  and  years  afterwards,  when  they  are  dead  and  gone, 
and  their  ideas  forgotten,  another  set  of  men  plan  another  dis- 
trict; the  old  drains  or  sewers  are  found  to  be  too  small,  or  not 
located  to  meet  the  necessities  of  the  new  improvements ;  streets 
must  be  again  dug  up  for  new  sewers,  and  old  grades  altered  to 
conform  to  the  new,  and  possibly  the  natural  lines  of  drainage  for 
the  new  localities  have  been  completely  blocked  up  by  foun- 
dation walls  of  buildings ;  and  there  is  no  resource  but  to  allow 
the  water  that  falls  upon  the  surface  to  remain  stagnant  in  a  wate^ 
soaked  stratum  beneath  the  surface.  There  having  been  no  unity 
of  design  in  anticipation  of  so  great  an  expansion,  the  evils  which 
follow,  however  great  they  may  be  as  regards  health  and  comfort, 
must  often  be  suffered  to  exist  on  account  of  the  great  expense 
which  would  attend  any  reasonable  iittempt  to  remedy  them* 

But  these  evils,  defective  drainage  and  its  fearful  consequences, 
the  alteration  of  grades,  and  the  necessity  for  building  enlarged 
sewers,  involving  perpetual  assessments,  are  not  the  only  evils 
which  are  entailed  on  successive  generations.  Few  people  are 
aware  of  the  fact  that  the  process  by  which  streets  are  laid  out 
and  the  land  ultimately  divided  up  among  its  thousands  of  owners 
is  radically  defective.  We  do  not  refer  to  surveys  by  the  mag- 
netic compass :  that  instrument  has  long  since  been  banished  firom 
the  list  of  surveying  instruments,  where  any  attempt  at  acouracy  is 
made ;  but  to  the  approved  processes  which  are  enjiployed  by  the 
best  city  surveyors  at  the  present  day. 
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The  defects  do  not  lie  in  the  inBtruments  which  are  employed, 
the  theodolite,  transit,  spirit-level,  and  chain  or  steel  tape-Une: 
nor  in  a  want  of  skill  in  the  surveyors ;  but  in  the  system  which  is 
followed  in  making  use  of  these  valuable  instruments.  The  tran- 
sit is  an  instrument  designed  to  enable  a  surveyor  '^to  run  a 
straight  line,'*  to  use  a  well  understood  form  of  expression ;  that 
is  to  say,  to  enable  a  surveyor  to  trace  out  a  line  on  the  surface  of 
the  earth  which  shall  lie  in  one  vertical  plane ;  or  to  trace  the  line  in 
which  a  vertical  plane  intersects  the  earth's  surface.  For  this  pur- 
pose it  is  the  best  and  perhaps  the  only  reliable  instrument.  The 
spirit  level  is  employed  to  determine  the  relative  altitudes  of  the 
points  of  such  a  line,  or  of  any  two  or  more  points  above  a  fixed 
plane  or  point  which  is  chosen  as  a  reference.  But  neither  of  these 
instruments  furnishes  the  means  or  facilities  for  measuring  horizon- 
tal distances;  and  the  relative  horizontal  positions  of  lines  and 
points  must  be  determined  by  some  other  process.  Here  lie  the 
defects  of  the  system.  The  very  measurements  which,  of  all  others, 
are  to  constitute  the  map,  and  by  which  the  relative  positions  of 
lines  and  points  estimated  in  horizontal  directions  are  to  be  deter- 
mined, the  measurements  and  distances  which  are  to  determine 
proprietary  lines,  where  the  ground  may  be  valued  at  hundreds  of 
dollars  per  square  foot,  are  left  to  the  deceptive  and  false  determi- 
nations which  result  from  chain  or  tape-line  measurements  along 
undulating  surfaces.  The  true  idea  of  a  map  of  a  city  is  that  it  is 
a  projection  upon  a  horizontal  plane  of  the  boundaries  and  division 
lines  of  the  site.  But  no  city  map  fulfills  this  condition  that  is 
constructed  by  the  methods  of  surveying  at  present  in  use.  No 
means  are  taken  to  reduce  the  measurements  to  horizontal  projec- 
tions, except  perhaps  in  rare  instances  where  the  declivities  are 
very  great,  and  even  in  such  cases  the  partial  and  inaccurate  re- 
ductions only  add  to  the  general  confusion.  It  has  been  supposed 
doubtless  that  the  errors  arising  from  the  tape-line  or  chain  meas- 
urements alcmg  undulating  surfaces  are  unimportant;  and  yet 
there  is  probably  not  a  city  survey  in  this  land  in  which  continued 
adjustments  of  property  lines  have  not  been  found  necessary.  One 
city  surveyor  lays  out  property  on  streets  which  are  not  graded, 
and  his  successor  in  attempting  to  reproduce  the  former  dimen- 
sions and  distances  after  the  grades  have  been  established  and  the 
embankments  and  fillings  executed,  finds  that  these  dimensions 
and  measurements  will  not  fit  the  ground,  and  with  denunciations 
of  the  errors  of  his  predecessors,  he  proceeds  to  make  adjustments. 
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The  owner  of  a  house  finds  that  his  wall  stands  several  inches  upon 
his  neighbor's  ground,  or  that  he  does  not  own  "  down  to  the  cen- 
ter of  the  earth  and  up  to  the  sky  "  of  quite  as  much  area  as  he 
thought  he  did,  and  litigation  is  resorted  to,  to  settle  the  difficulty. 

The  true  cause  of  all  these  difficulties  may  be  easily  explained. 
Let  us  suppose  that  the  site  of  a  town  or  city  projected  upon  a 
horizontal  plane  is  a  true  square,  but  that  the  surface  of  the  ground 
.is  undulating.  To  begin  with  the  exterior  boundaries :  these  are 
usually  run  from  one  fixed  land-mark  to  another;  in  the  case 
under  consideration  these  landmarks  may  be  the  four  comers  of 
the  square. 

The  surveyor  proceeds  to  run  straight  lines  with  his  transit  and 
to  measure  the  lengths  of  the  sides  with  his  chain.  The  ground 
being  undulating  the  lengths  measured  along  the  surface  are  greater 
than  their  true  horizontal  pi'ojections,  and  the  four  sides,  as  meas- 
ured, will  all  be  greater  than  the  true  boundaries,  and  all  differ- 
ent from  the  others ;  and  the  map  drawn  from  such  a  survey  wiU 
not  appear  as  a  square,  as  it  should,  but  as  an  irregular  polygon 
of  four  sides.  So  with  lines  running  across  the  site ;  wherever  a 
measurement  is  made  upon  an  inclined  surface,  that  measurement 
will  be  too  great,  if  used  without  correction,  and  the  result  will 
be  a  general  and  irregular  distortion.  Lines  which  are  first  laid 
out  on  paper  and  then  transferred  to  the  ground,  will  show  gores 
and  ovcrlappings,  attributable  to  unavoidable  errors  of  the  sur- 
vey; and  the  remedy  adopted  is  to  make  the  best  adjustment 
possible  under  the  circumstances.  Succeeding  surveyors  find  no 
base  lines  or  standard  distances  to  measure  from,  because  every 
change  in  the  surface  produces  changes  in  the  measurements  be- 
tween established  points. 

Since  the  true  theory  of  a  city  map  is,  and  should  be,  that  it  is 
a  horizontal  projection  of  the  lines  of  streets  and  of  division  and 
boundary  lines,  it  is  evident  that  such  a  map,  if  enlarged  to  the 
scale  of  the  natural  lines  of  the  city  and  spread  over  the  city, 
should  be  so  accurate  that  each  line  and  pohit  of  the  map  would 
fall  upon  its  original  in  nature.  Such  a  map  it  is  impossible  to 
make  by  the  present  methods,  whatever  may  be  the  skill  of  the 
surveyor  or  the  perfection  of  the  instruments ;  and  the  errors  in- 
troduced by  these  methods  have  been  the  fruitful  source  of  litiga — 
tions,  heavy  expenditures  in  the  alteration  of  lines  of  streets  andB 
buildings,  and  of  general  uncertainty  and  inconvenience. 
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Ubc  of  the  Platie4(ible. 

The  true  remedy  for  all  the  difficulties  of  drainage,  sewerage- 
grades,  the  want  of  fixed  lines  of  division,  and  of  correct  bounda- 
ries, may  be  foundrin  the  use  of  the  Plane-table. 

This  instrument  has  long  been  known,  and  is  described  briefly 
in  all  good  works  on  Surveying ;  but  though  simple  in  its  design, 
there  is  no  instrument  which  requires  so  much  practice  in  its  use 
in  order  to  bring  out  and  employ  its  valuable  qualities. 

To  survey  a  city  with  this  instrument  a  single  line  is  first  meas- 
ured by  an  apparatus  which  gives  the  true  horizontal  length  of 
the  line  with  great  precision.  With  this  line  as  a  basis  a  series  of 
triangles  is  established  covering  the  whole  site,  the  angles  of  the 
triangulation  being  measured  with  the  theodolite  and  the  length 
of  the  lines  calculated  trigonometrically.  There  are  thus  estab- 
lished a  number  of  fixed  points,  the  distances  of  which  from  each  ^ 
other  depend  in  no  measure  upon  the  configuration  of  the  surface, 
but  these  points  are  the  true  horizontal  projections  of  such  points 
on  a  plane  of  reference,  which  plane  is  represented  by  the  map. 
The  plane-table  is  then  employed  to  continue  this  triangulation 
by  dividing  up  the  large  triangles,  even  to  the  most  minute  dis- 
tances ;  every  topographical  feature  of  the  site  being  determined 
by  the  intersection  of  geometrical  lines  upon  a  horizontal  plane : 
division  lines,  the  lines  of  buildings,  lines  of  streets,  and  all  other 
features,  are  thus  determined,  and  the  connecting  lines  between 
them  drawn  in  on  the  ground ;  so  that  the  map  of  the  city  is  made 
not  in  the  office,  but  in  the  field,  and  presents  when  completed,  not 
the  distorted  results  of  surface  measurements,  but  the  true  projec- 
tions of  the  lines  and  points  of  the  surface  without  regard  to  ele- 
vations and  depressions. 

In  connection  with  this  system  of  geometrical  and  orthographic 
surveying  the  spirit-level  is  employed  in  combination  with  the 
plane-table  to  determine  the  altitudes  of  all  points  of  the  site.     For 
this  purpose  the  lines  of  intersection  of  horizontal  planes,  three 
and  six  feet  apart,  are  marked  out  on  the  ground  by  the  level,  and 
tilie  curves  thus  formed  are  transferred  to  the  map  by  the  plane- 
table  ;  so  that  the  completed  map  presents  not  only  the  true  hori- 
zontal projections  of  the  lines  of  the  city,  but  also  the  horizontal 
projections  of  a  system  of  curved  lines  which  pass  through  all 
points  at  altitudes  of  3,  6,  9  and  12  feet  respectively  above  the 
phne  of  reference.     The  map  thus  constructed  is  a  miniature  rep- 
lantation of  the  surface  delineated,  not  only  in  horizontal^  but  ia 
^  Vertical  features. 
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Value  of  a  true  CUy  Map. 

With  such  a  map  as  a  basis  all  the  important  problems  of  city 
engineering  become  easy  of  solution.  The  lines  of  natural  drain- 
age and  the  planes  of  the  water-sheds  become  apparent  on  a  simple 
inspection ;  and  thus  the  course  as  well  as  the  magnitudes  of  the 
drains  and  sewers  may  be  indicated  with  unerring  certainty.  The 
establishment  of  the  grades  of  the  main  avenues  and  cross  streets 
may  be  adjusted  in  such  a  manner  as  to  avoid  unnecessary  expense 
in  cutting  and  filling ;  and  with  reference  also  to  the  all-important 
system  of  drains  and  sewers. 

The  study  of  such  a  map  will  enable  an  engineer  to  point  oat 
those  areas  which  should  not  be  built  upon  until  they  are  raised 
by  filling  to  the  proper  level ;  and  private  improvements  are  thus 
rendered  secure  from  subsequent  changes  or  alterations. 

The  first  essential  element  to  successful  city  engineering  thus  lies 
in  a  thorough  orthographic  survey,  without  which  all  engineering 
operations  must,  to  a  greater  or  less  extent,  be  imperfect  in  de- 
sign, because  they  are  not  based  upon  the  true  topographic  features 
of  the  site  to  which  they  are  applied. 

Among  all  the  great  benefits  which  the  United  States  Coast 
Survey  has  conferred  on  this  country,  the  development  of  this  true 
system  of  city  surveying  is  among  the  most  impoitant ;  every  city 
in  the  land  should  avail  itself  of  this  method  at  the  earliest 
possible  moment,  in  order  to  avoid  the  perpetual  propagadon  of 
the  evils  and  defects  of  the  existing  surveys.  In  the  case  of  the 
city  of  Portland,  as  it  wiU  be  for  all  the  Atlantic  coast  cities,  the 
primary  and  secondary  work  of  triangulation  of  the  coast  already 
made  by  the  Coast  Survey,  furnishes  a  ready  basis  for  city  maps 
by  the  plane-table.  For  cities  thus  situated  the  revision  of  their 
maps  will  be  comparatively  simple  and  inexpensive. 

The  only  difficulty  that  still  presents  itself  is  a  deficiency  of 
men  who  are  expert  in  the  use  of  the  plane-table,  which  is  still  Sfc 
new  instrument  to  general  practice.     To  supply  this  want  as  fa^' 
as  practicable,  the  Sheflield  Scientific  School  of  Yale  College  con — 
templates  establishing  the  course  of  instruction  to  which  referenc^^ 
has  been  made. 

2.  ExPANSn>]sr  OF  THE  Instruction  in  thb  English  Lanqvao^^ 

During  the  past  two  years  the  instruction  in  the  department  <^^ 
English  has  been  extended  so  as  to  embrace  many  subjects,  whid» 
have  not  as  yet  been  included  even  in'jbhe  course  of  moat  classic^ 
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ichools.  As  this,  however,  has  hitherto  been  deemed  in  some  re- 
ipect'S  an  experiment,  it  has  not  been  thought  best  to  make  to  it, 
n  our  previous  reports,  anything  more  than  a  brief  allusion.  The 
luccess  which  the  experiment  has  met  with  in  supplying  a  want 
vhich  has  long  been  felt,  and  which  will  doubtless  continue  to  be 
nore  and  more  felt,  has  been  decided  enough  to  warrant  the  reten- 
ion  in  all  its  essential  features,  of  the  course  already  pursued, 
lecessarily  making  such  changes  as  may  be  demanded  by  the 
vants  of  those  seeking  instruction,  or  such  as  additional  experience 
nay  show  to  be  desirable. 

The  course  in  English  includes  both  the  study  of  the  language 
md  of  the  literature.  In  respect  to  the  former,  so  much  of  Anglo- 
^axon  and  early  English  is  taught  as  to  enable  the  student  to  gain 
jlear  and  connected  knowledge  of  the  origin  and  history  of  the 
iinguage,  of  the  successive  changes  it  has  undergone,  and  of  the 
rise  and  development  of  the  grammatical  forms,  idioms  and  lead- 
ng  characteristics  of  modem  English.  The  purely  grammatical 
ind  linguistic  study  is  confined  mainly  to  the  writers  of  the  Anglo- 
§axon  and  early  English  period,  it  being  deemed  desirable  in  the 
case  of  the  great  classic  authors  of  our  tongue  to  entirely  subordi- 
nate philological  to  literary  culture,  the  latter  being  made  spe- 
cially prominent,  the  former  is  pursued  with  them  so  far  only  as  it 
contributes  to  the  comprehension  of  the  writer's  meaning,  and  of 
the  changes  that  have  gradually  taken  place  in  the  history  of  our 
speech.  Sufficient,  however,  of  linguistic  study,  is  required  to 
enable  the  student  to  read  any  early  English  author  with  facility : 
for  those  who  wish  to  carry  this  course  further  other  arrangements 
irill  be  made. 

The  study  of  the  literature  consists  mainly  in  the  study  of 
the  works  of  English  authors  themselves.  For  obvious  reasons 
'he  greatest  authors  are  selected.  In  the  course  as  now  con- 
stituted, students  read  Chaucer,  Spenser,  Bacon,  Shakespeare, 
tf  ilton,  Dryden,  and  Pope.  When  the  term  of  study  is  extended 
^  four  years,  it  is  hoped  to  bring  the  work  down  so  as  to  include 
'he  writers  of  our  own  times ;  but  under  present  circumstances  it 
^as  been  deemed  best  to  confine  the  attention  of  students  to  the 
Dtiore  prominent  older  authors  of  our  tongue,  who,  though  much 
^Iked  about,  are  generally  very  little  read. 

For  the  purpose  of  combining,  as  far  as  possible,  the  study  of 
^€  language  with  that  of  the  literature,  it  is  an  essential  part  of 

tbia  plan  that  writers  should  be  taken  up  in  chronological  ordet. 

^t  is  likewise  essential  to  the  literary  culture  sought  to  "b^vor^^ctX.^^ 
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that  eitlier  a  whole  work  of  an  author  should  be  studied,  or  a 
part  forming  by  itself  a  complete  whole.  This  system  has  now 
been  pursued  here  long  enough  to  warrant  us  in  expressing  our 
satisfaction  with  its  results.  Having  outlived  the  period  of  experi- 
ment it  will  hereafter  be  included  as  a  regular  part  of  the  course. 

In  connection  with  this  study  practice  in  essay-writing  will  be 
a  subject  of  special  attention,  subjects  being  drawn  as  far  as  pos- 
sible from  the  literary  history  of  the  period  whose  representative 
author  is  in  the  act  of  being  studied. 

In  the  English  Language  Mr.  Thomas  R.  Lounsbury  has  been 
during  the  last  year  and  a  half  the  instructor. 

The  study  of  the  general  principles  of  Linguistic  Science  is 
carried  on  as  heretofore  under  the  instruction  of  Prof.  Whitney. 

3.  Expansion  of  the  Study  of  Drawing. 

In  future  it  is  the  intention  of  the  Governing  Board  that  every 
student  shall  devote  more  time  to  Drawing  than  has  heretofore 
been  allowed.  During  the  past  year  a  committee  of  the  instruc- 
tors has  been  in  conference  with  Professor  Weir  of  the  Yale  School 
of  the  Fine  Arts,  in  reference  to  the  best  mode  of  securing  for  the 
Sheffield  students  a  greater  amount  of  practice,  and  also  in  regard 
to  the  principles  and  method  which  should  govern  this  practice. 
A  full  report  on  this  subject  may  be  expected  at  a  future  time. 

Already  the  students  in  the  Scientific  School  have  begun  to  re- 
ceive instniction  in  elementary  drawing  in  the  rooms  of  the  Art 
School,  and  have  had  the  advantage  of  seeing  and  studying  the 
casts,  diagrams,  models,  and  works  of  art  which  are  rapidly  ac- 
cumulating in  that  department  of  Yale  College. 

It  is  expected  that  hereafter  the  Freshmen  will  spend  a  consid- 
erable amount  of  time  in  elementary  drawing,  in  order  that  the 
eye  may  be  trained  to  accurate  observation  and  the  hand  to  exact 
delineation  of  any  simple  object.  As  the  classes  divide  into  their 
special  sections  during  the  later  years  of  the  course,  some  of  the 
students,  especially  those  in  the  engineering  studies,  will  naturally 
concentrate  their  attention  upon  instrumentral  drawing  of  yarious 
sorts ;  while  others,  especially  the  students  devoted  to  natural  his- 
tory, and  those  of  the  select  course,  will  continue  to  be  practiaed 
in  free  hand  drawing. 

Important  discipline  of  some  of  the  faculties  of  the  mind  will 
be  secured  by  this  course  of  instruction ;  and  it  is  hoped  that  nol 
a  few  will  become  expert  in  the  art  of  expressing  with  the  pencil 
that  which  they  have  Been  or  3LeTia^9u 
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4.  Public  Lectures. 

The  sixth  annual  coarse  of  Lectures  to  mechanics  and  others 
has  been  given  during  the  past  year.  The  lecturers  and  their 
subjects  are  indicated  in  the  annexed  programme. 


1.  Monday,    Feb.  6. 

2.  Thursday, 

3.  Monday, 

4.  Thursday, 


5.  Monday, 

6.  Thursday, 

7.  Monday, 

8.  Thurs.,  March  2. 


PROaRAHME. 

Placer  Mining  in  California,   -        -        -      W.  H.  Brewer. 

9.    Sound, C.  8.  Lyman. 

13.    Spota  on  the  Sun, A.  W.  Wright. 

16.     Original  Investigations  on  Economy  in 

the  use  of  Steam  in  Steam  Engines,    -  C.  E.  Emery. 

20.     Surveying  in  the  Western  Mountains,  J.  T.  Gardner. 

23.    The  Coal-Tar  Dyes,       -        -        -        -      S.  W.  Johnson. 
27.    Work  and  Wealth,     -        -        -        -         B.  G.  Northrop. 
Polarization  of  Light,     -        -        -        -         G.  P.  Barker. 
9.  Monday,      '*    6.     Metamorphosis  in  Animals,        -        -  S.  I.  Smith. 

10.  Thursday,    "    9.    Deep-Sea  Soundings,      -        -        -         W.  P.  Trowbridge. 

11.  Monday,      "  13.     Deep-Sea  Life, A.  E.  VerrilL 

12.  Thursday,    *•  16.    English  Orthography,    -        -        -        -  T.  R.  Lounsbury. 

13.  Monday,      "  20.    Theory  of  Combustion,      -        -        -  W.  G.  Mixter. 

14.  Thursday,    "  23.     Aluminum, G.  J.  Brush. 

15.  Monday,      *'  27.    Connecticut  in  the  light  of  the  New  Census,  D.  C.  Oilman. 

Five  of  the  lecturers  above  named,  Prof.  Wright,  Mr.  Emery, 
Secretary  Northrop,  Mr.  Gardner  and  Dr.  Barker,  are  not  instruc- 
tors in  the  School,  and  special  acknowledgements  are  due  to  them 
for  their  co5peration. 

By  invitation  of  some  of  the  friends  of  the  School  in  Hartford, 
and  of  the  officers  of  the  Young  Men's  Institute  in  that  city,  sev- 
eral of  these  lectures  were  repeated  in  Allyn  Hall,  as  follows : — 

1.  On  the  Rocky  Mountains,       -  -  -  -  -      W.  H.  Brewer. 


2. 

♦«    Deep-Sea  Soundings, 

-      W.  P.  Trowbridge. 

3. 

'*    Sound, 

C.  S.  Lyman. 

4. 

•*    English  Orthography, 

T.  R.  Lounsbury. 

5. 

**    Metamorphosis  in  Animals, 

S.  I.  Smith. 

6. 

"    Deep-Sea  Life,         .... 

A.  E.  Verrill. 

7. 

"    Weeds, 

D.  C.  Eaton. 

8. 

*'    Connecticut  in  the  Light  of  the  New  Census, 

D.  C.  Gihnan. 

For  the  purpose  of  bringing  the  aims  of  the  School  before  lead- 
ing men  in  different  parts  of  the  State,  meetings  were  held,  some- 
times in  public  halls  and  sometimes  in  private  parlors,  during 
October  last,  in  several  of  the  towns  of  the  State. 

To  the  various  gentlemen  by  whose  kindness  the  arrangements 
for  these  meetings  were  perfected,  and  to  those  whose  hospitality 
the  speakers  received,  the  thanks  of  the  School  are  pattvexjAaitV^  ^\v&« 
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The  places  thus  visited  were  New  Britain,  Norwich,  Woodstock, 
Danielsonville,  Birmingham,  Litchfield,  Waterbury,  Bridgeport, 
Stamford,  Norwalk,  Danbury  and  Meriden.  Similar  meetings 
were  also  held  in  New  Haven,  as  in  the  previous  winter  they  were 
in  Hartford. 

On  the  seventh  of  October,  Prof,  Trowbridge  delivered  in  Shef- 
field Hall  his  Inaugural  Address  on  the  Profession  of  the  Dynamic 
Engineer.  It  was  published  at  the  expense  of  one  of  the  bene- 
factors of  the  School,  and  a  second  edition  was  printed  and  circu- 
lated by  Henry  Carey  Baird,  Esq.,  of  Philadelphia. 

5.  Annivebsabt  and  Phizes. 

The  Anniversary  of  the  School  was  held  on  Monday,  July  18th, 
when  the  following  themes  were  discussed  by  the  candidates  for 
degrees.  Those  persons  whose  names  are  prefixed  with  a  star 
read  their  discourses  in  the  evening ;  the  others  were  presented  in 
the  morning. 

GRADUATES  OP  1870, 

WITH   THE   SUBJECTS   OF  THEIR   GRADUATING  THESES. 
DOCTOR  OF  PHIL080PHT. 

Nbuon  Powell  Hulst,  A.B.,  Ph.B.,  New  Haven.    A  Ohemioal  Ezaminatioii  of  the 
"Malleable  Iron  ProoesB.'' 

CIVIL  EKGINEEBS. 

AuousTUS  Jat  Dubois,  Ph.B.,  Neuf  Baven.    Design  of  a  Parabolic  Truss  Bailwsj 

Bridge. 
Albert  Banks  Hill,  Ph.B.,  Bedding.    Design  of  a  Steel  Railway  Bridge. 

BACHELORS  OF  FHIL080PHT. 

*jAias  Whitin  Abbott,  A.B.  (Engineering),  Tarmoisffi,  Me.    '*0n  a  Two>feet 

guage  Railway  in  Wales." 
Hbnrt  Moore  Bailbt,  (Select),  RuUcmd,  VI    *'0n  the  Marble  Qnanries  of  tbf 

Neighborhood  of  Rutland." 
Charles  Thrustoe  Ballard,  (Select),  LotUeviUe^  Ky.    "On  Sheep  Raising  in  the 

United  Statea." 
Thomas  Gray  Bennett,  (Engineering),  New  Baven.    '*  On  the  Works  of  the  M 

Haven  Water  Company." 
TowNSEND  Stith  Brandeqee,  (EnginseringX  BerUn,    *'  On  the  Hootao  TquimL" 
*Daniel  Seticoitr  Brinsmade,  (Engineering),  IhmibuU.    '*  On  the  Wattr  Pofwtr 

at  Birmingham,  Conn. 
*Charle8  Peter  Bbooks,  (Engmeering),  Bhoming  Owe,  N.  T,    **  On  ths  RIoTitid 

RailjtMMl  in  New  York." 
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H0MA8  Elwood  Oalysbt,  (Engineering),  Newiouffif  Pmn.    "On  the  Pneumatic 

Underground  Railway  in*New  York.*' 
Prxdkbig  Hobba  Chttrohill.  (SeleotX  New  Britain,    "  On  Technical  Education 

in  its  relation  to  American  Manufactures." 
OBB  Clarke,  (Engineering),  BcUamOy  y.  7.    "  Oq  Leffel's  Double  Turbine." 
LFBED  Ronald  Conkliko,  (Mining),  New  York  City.    "On  the  new  Baiytes 

Mines  in  Cheshire,  Conn." 
Justus  Herbert  Grant,  (Engineering),  Auburn^  N  7,    "  On  Permanent  Way." 
CsABLES  Sheldon  Hastings,  (Engineering),  Bartford,    "On  the  Properties  of 

R^seaux." 
William  Alfred  Hinds,  (Select),  WaUingford.    "  On  the  Recurrence  of  Civil- 
izing Forces." 
dward  Tan  Buren  Hobs,  (Select),  Ottawa^  M    "  Oo  Trade  Unions." 
TiLUAM  RuFUS  HoPSON,  (Select),  Bridgeport.    "  On  the  Vegetable  Kingdom  in 

its  Relation  to  Man." 
[evbt  Correll  Hukphrbt,  (Chemistry),  Stamford.    "  On  Cumarin  and  Cumaric 

Acid." 
"rancis  Asburt  Lowe,  (Engineering),  Wcuhingtoih  B.  C.    "  On  the  Oeared-screw 

type  of  Marine  Engine." 
William  Dennis  Marks,  (Engineering),  St  Louia^  Mo.    "  On  the  Best  Form  of 

a  Ship  for  Speed,"  with  an  original  example. 
Arthur  Woods  Rioe,  (Gngiaeering),  Weet  Meriden.    '*  On  a  Preliminary  Surrey 

of  a  Branch  Railway." 
rEORGB  Douglass  Roseberrit,  (Chemistry),  PottavilUy  Pa.    "  On  Anthracite  Coal 

and  Coal  Mining." 
.lfred  Stanton,  (Engineering),  Sligo^  Md.    "  On  the  Desirability  of  Irrigation  in 

this  Country." 
LABBNCE  Augustus  Warren,  (Engineering),  LouieviUe^  Ky.    "  Oq  RaQway  Raila" 
JoHJf  George  Watson,  (Engineering),  Ayr^  Canada.    "  On  au  Improved  Mowing 

and  Reaping  Machine." 

THB   FOLLOWmO  PRIZES  WERE  AWARDED   AT  THE   AKNIVSRSARY  : 

1.  For  exceUenoe  in  the  Bhngineering  Studies  of  the  Senior  7ear. 

A  prize  of  $20.00,  divided  between  Justus  H.  Grant  of  Auburn,  N.  F., 
and  Arthur  W.  Rice  of  West  Meriden;  with  honorable  mention  of 
Charles  S.  Hastings  of  Hartford. 

2.  For  excellence  in  Chemistry. 

A  prize  of  $20.00,  to  Henrt  C.  Humphrey  of  Stanford. 

3.  For  exeeOenee  in  Mineralogy. 

A  prize  of  $20.00,  to  Bernard  J.  Harrington,  B.A.,  McOill  University, 
Mbn^eal. 
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4.  For  Oie  best  English  Essay, 

A  prize  of  $20.00,  to  William  A.  Hisds  of  WaUingfard,  for  "  an  Essay 
on  the  Physical  Structure  of  England  in  relation  to  her  Historj." 

5.  Far  excellence  in  French. 

A  prize  of  $10.00  to  John  G.  Watson  of  Ayr,  Canada. 

6.  F)r  exceUence  in  German. 

A  prize  of  $10.00,  to  Townsend  Stith  Brandeqee  of  Berlin, 

7.  Fbr  exceUence  in  Mathematics  of  the  Junior  Year. 

A  prize  of  $20.00,  to  Charles  W.  GtRiswold  of  New  Britain. 

8.  Fkt  exceUence  in  the  Freshman  studies. 

A  prize  of  $20.00,  to  Daniel  W.  Herino  of  JohnsviUe,  Md. ;  with  honor- 
able mention  of  J.  J.  Abbott  of  Yarmouth,  Me.,  Second  in  Rank. 

At  the  examination  for  admission  to  the  Freshman  Class  in  the 
autumn  of  1870,  the  prize  for  excellence  was  awarded  to  Edward 
J.  Hall,  of  Buifalo,  N.  Y. 

On  Wednesday  afternoon,  July  20th,  a  Public  Address  was  de- 
livered in  the  First  Methodist  Church  by  Rev.  Dr.  Horace  Bush- 
NELL  of  Hartford,  on  the  New  Education  in  Science.  The  past 
and  present  members  of  the  State  Board  of  Visitors,  Councillors 
of  the  School,  together  with  the  graduates  and  undergraduates, 
met  at  Sheffield  Hall,  and  went  together  in  a  procession  to  the 
church.  The  discourse  was  listened  to  with  marked  attention  and 
interest,  and  was  subsequently  printed  in  Hours  at  Mome^  for 
September. 

6.  Gifts  to  the  Peabody  Museum  of  Natural  Histort. 

The  collections  in  Mineralogy,  Geology  and  Zoology,  which  are 
soon  to  constitute  the  Peabody  Museum  of  Natural  History,  have 
continued  to  grow  during  the  year  that  is  past.  Although  these 
collections  are  the  property  of  Yale  College,  in  its  most  compre- 
hensive sense,  they  are  of  so  much  advantage  to  the  higher  inter- 
ests of  science  as  to  require  recognition  in  this  report  of  the  School 
The  usual  lists  of  additions  in  zoSlogy  and  geology  will  be  printed 
elsewhere,  but  special  attention  is  here  invited  to  the  following 
very  noteworthy  accessions : 
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1.  Zodlogiccd  Department 
Prop.  A.  B.  Vebrill,  Curator. 

During  the  year  many  valuable  additions  have  been  made  to  the 
Zoological  collections.  Among  the  more  important  gifts  are  two 
large  collections  of  the  marine  shells,  corals,  echinodenns,  etc.,  of 
the  Gulf  of  Calilbmia,  sent  by  Capt.  J.  Pedersen,  whose  death, 
last  autumn,  deprived  us  of  a  valued  friend  and  cooperator;  an 
excellent  collection  of  the  birds  of  India  from  Geo.  A.  Kittredge, 
Esq. ;  a  collection  of  birds'  eggs  from  the  Smithsonian  Institution  ; 
a  skeleton  of  the  East  Indian  Tapir,  together  with  otlier  skeletons 
and  skulls,  and  numerous  fresh-water  mammals,  birds,  and  reptiles, 
intended  for  the  preparation  of  skeletons,  from  Professor  O.  C. 
Marsh ;  a  number  of  valuable  skulls  and  skeletons  from  the  Rocky 
•Mountains  and  California  Coast,  obtained  by  the  Yale  Scientific 
Expedition,  under  Professor  Marsh;  a  very  large  and  complete 
collection  of  the  marine  animals  of  the  Bay  of  Fundy,  collected  by 
Professor  Verrill  and  Mr.  Oscar  Ilarger,  during  an  expedition  to 
that  region  in  the  summer  vacation  ;  numerous  insects,  etc.,  from 
Walpole,  N.  H.,  and  marine  animals  from  Fire  Island,  L.  L,  col- 
lected by  Mr.  S.  I.  Smith  during  the  summer  vacation.  Otlier 
valuable  collections  have  also  been  received. 

Professor  Dana  has  also  made  a  very  important  gift  of  books 
and  pamphlets,  mostly  relating  to  Crustacea,  together  with  his 
sea-notes  and  numerous  drawings  made  while  on  the  United  States 
Exploring  Expedition,  under  Capt.  Wilkes.  In  addition  to  their 
intrinsic  value,  these  notes  and  drawings  w^-*  be  of  great  intercut 
in  connection  with  the  history  of  Zoological  science. 

The  work  of  cataloguing  and  labelling  the  collections  has  stead- 
ily advanced  during  the  year.  Mr.  S.  I.  Smith  has  determined 
and  described  many  of  the  Crustacea,  Mr.  Oscar  Harger  has  iden- 
tified the  American  Myriapoda,  Mr.  Belknap  has  given  much  assist- 
ance in  cataloguing  the  fresh-water  Mollusca,  Professor  Verrill  has 
completed  his  works  on  the  Echinoderms  and  Corals  of  the  west 
coast  of  America,  which  have  be^i  published  in  the  Transactions 
cf  the  Connecticut  Academy,  and  will  serve  as  complete  catalogues 
of  our  collections  in  those  departments.  He  has  also  determinod 
the  Ascidians  of  the  New  England  Coast,  and  has  described  the 
new  and  imperfectly  known  species  in  the  American  Journal  of 
Science.  The  exchanges  have  been  extended  as  rapidly  as  the 
very  limited  amount  of  time  that  the  curator  has  been  able  to 
devote  to  it  would  admit.  Several  collections  have  been  sent* 
away  during  the  jear  and  others  are  in  preparation. 
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2,   Geological  Department. 

PeOF.  0.  C.  MUBH,  GUBATOR. 

The  past  year  has  largely  enriched  the  collections  of  the  Geo- 
logical Museum  of  Yale  College,  the  additions  in  fossil  vertebrates 
alone  exceeding  the  material  previously  obtained.  Continued  pro- 
gress has  also  been  made  in  arranging  and  cataloguing  the  speci- 
mens recently  secured ;  and  in  this  work  Mr.  Oscar  Harger  and 
Mr.  Henry  S.  Williams,  assistants  in  Paleontology,  have  done 
good  service.  Especial  efforts  have  been  made,  moreover,  to  in- 
crease the  collections  in  recent  Osteology,  more  particularly  for 
use  in  investigating  the  many  remains  of  extinct  vertebrates  now 
in  the  Museum. 

Among  the  most  important  acquisitions  made  since  the  last 
Report  are  the  entire  collections  of  Cretaceous  and  Tertiary  fossils 
obtained  by  the  Yale  College  Expedition,  in  charge  of  Professor 
Marsh,  during  their  explorations  la8t  summer  in  the  Rocky  Moun- 
tain region.  These  collections  embrace  more  than  ten  thousand 
specimens,  including  at  least  fifty  species  of  extinct  Mammals, 
Birds,  Reptiles,  and  Fishes  new  to  science,  with  many  interesting 
and  undescribed  invertebrate  remains. 

The  most  noteworthy  and  valuable  single  gift  to  the  Museum 
received  during  the  past  year  is  a  large  and  unique  series  of  fossil 
Fishes,  from  the  sandstone  of  the  Connecticut  valley,  and  other  lo- 
calities of  the  same  formation,  with  several  other  instructive  suites 
of  American  and  European  fossils,  together  constituting  the  col- 
lection of  the  late  William  C.  Redfield,  Esq.  This  very  impor- 
tant addition  to  the  Geological  Department,  amounting  to  several 
thousand  specimens,  was  generously  presented  by  John  H.  Red- 
field,  Esq.,  of  Philadelphia,  and  Charles  B.  Redfield,  Esq.^of  Pitts- 
field,  Mass. 

Several  interesting  collections  of  Cretaceous  fossils  have  lately 
been  received  from  the  marl  region  of  New  Jersey,  especially  from 
John  G.  Meirs,  Esq.,  in  behalf  of  the  Cream  Ridge  Marl  Company; 
from  the  Pemberton  Marl  Company,  through  J.  C.  Gaskill,  Esq. ; 
and  from  the  West  Jersey  Marl  Company,  through  I.  C.  Voorhies, 
Esq.,  Superintendent.  An  extensive  collection  of  Melonites^  from 
the  St.  Louis  limestone  of  Missouri,  undoubtedly  the  finest  series 
in  the  country,  has  recently  been  secured  for  the  Museum,  from 
Professor  A.  Litton,  of  St.  Louis.  Many  other  important  additioiiB 
made  during  the  past  year  are  noticed  in  the  list  of  donations. 
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3.  Mineralogical  DepartmenL 
Pbof.  G.  J.  Brush,  Cuiutor. 

The  Mineralogical  Cabinet  of  Yale  College  has  been  very  greatly 
enriched  by  the  acquisition  of  the  famous  collection  of  pseudo- 
morphs  made  by  Prof.  Blum  of  Heidelberg,  This  collection  is 
unique.  It  is  the  result  of  thirty-eight  years  of  enthusiastic  devo- 
tion to  the  specialty  of  pseudomorphs  by  the  first  authority  in  this 
department  of  Mineralogy.  The  specimens,  numbering  over  1700 
(exclusive  of  duplicates),  are  the  original  material  which  furnished 
I*rof.  Blum  the  important  facts  recorded  in  his  work.  Die  Pseudo- 
maijjhosen  des  Mineralreic/is,  published  in  1842,  and  the  subse- 
quent "Nachtrage,"  published  in  1847  and  1862.  It  is  conceded 
to  be  the  most  complete  collection  of  pseudomorphs  in  existence, 
and  its  addition  to  the  Mineralogical  Cabinet  here  is  of  the  high- 
est importance  to  students  and  investigators  in  Mineralogy  and 
Geology. 

The  acquisition  of  this  remarkable  collection  for  the  Cabinet  is 
due  to  the  liberality  of  Joseph  Sampson,  Esq.,  of  New  York,  who 
on  learning  the  character  of  the  collection  and  the  desirability  of 
obtaining  it,  most  generously  gave  J^3000  to  purchase  it.  This  is 
the  largest  and  most  important  addition  made  to  the  Cabinet  since 
the  purchase  of  the  Lederer  collection  in  1 843. 

Dr.  Wolcott  Gibbs  of  Harvard  College,  and  George  Gibbs, 
Esq.,  of  New  York,  have  generously  presented  the  Cabinet  with 
several  hundred  specimens  of  American  minerals,  in  part  collected 
by  their  father,  the  late  CoL  George  Gibbs,  the  former  owner  of 
the  College  Cabinet.  This  collection  contains  many  valuable  ad- 
ditions for  the  Cabinet  from  old  and  now  exhausted  American 
localities. 

4.  ArchoBology  and  Ethnology, 

•  Among  the  more  noteworthy  acquisitions  since  the  last  Report, 
may  be  mentioned  a  collection  of  about  seven  hundred  characteris- 
tic stone  implements  from  Southern  Ohio ;  a  choice  series  of  three 
hundred  North  and  South  American  antiquities,  forming  the  col- 
lection of  Dr.  Joseph  Leidy ;  a  suite  of  one  hundred  and  fifty  rare 
forms  of  stone  implements  from  New  England,  collected  by  R.  H. 
Rust,  Esq.,  of  Massachusetts ;  and  a  collection  of  several  hundred 
antiquities  from  a  mound  in  Missouri,  including  about  fifty  speci- 
mens of  Pottery,  some  of  the  finest  hitherto  discovered  in  North 
America.    These  various  antiquities,  about  fifteen  hxmdxfe^VsLiixxxDk- 
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ber,  are  the  gift  of  Professor  Ddarsh.  Other  interesting  and  valu- 
able additions  to  the  Museum  have  been  received,  and  are  acknowl- 
edged in  the  list  of  donations. 

7.  The  other  Gifts  of  the  Year. 

In  addition  to  the  money  gifts  to  which  allusion  has  been  made, 
the  School  has  continued  to  receive  a  large  number  of  other  dona- 
tions wliich  are  highly  acceptable  and  useful 

£>raicing8  of  the  NbveUt/  Iro7i  Works, 

Foremost  in  importance  is  the  collection  of  Drawings  from  the 
Novelty  Iron  Works,  to  which  a  brief  allusion  was  made  last  year, 
and  of  which  a  catalogue  is  now  given  in  the  Appendix. 

The  establishment  from  which  this  valuable  donation  was  re- 
ceived has  been  for  about  forty  years  one  of  the  most  prominent 
in  this  country  in  the  manufacture  of  machinery.  It  was  originally 
founded  by  Dr.  Nott,  late  President  of  Union  College,  and  had 
its  origin  in  the  efforts  he  was  making  to  introduce  the  use  of  an- 
thracite coal  as  a  fuel  for  the  steam  engine.  For  this  purpose  Dr. 
Nott  built  a  small  steamboat  to  run  on  the  East  River,  which, 
being  novel  in  design,  and  novel  in  regard  to  the  fuel  to  be  used, 
he  named  the  "  Novelty."  A  small  building,  standing  near  what 
is  now  the  foot  of  1 2th  street.  East  River,  was  converted  into  a 
primitive  shop  for  the  purpose  of  repairing  this  novel  steamboat, 
and  this  building  received  from  the  workmen  the  name  of  the 
"  Novelty's  Works."  From  this  the  name  of  the  works  finally 
became  "  The  Novelty  Iron  Works." 

The  machinery  manufactured  at  these  works  during  its  long  and 
useful  career  comprised  all  the  varieties  which  the  country  from 
time  to  time  demanded ;  and  included  stationary  engines  and 
boilers,  sugar  machinery,  machinery  for  mills  of  all  kinds,  hy- 
draulic presses,  and  a  great  variety  of  other  special  machines  anj 
tools.  The  chief  direction  finally  given  to  the  work  of  the  estab- 
lishment was  the  construction  of  marine  engines.  An  inspection 
of  the  catalogue  will  show  what  a  large  number  of  steamship 
engines  of  the  largest  class  for  vessels,  the  names  of  which  are 
familiar  to  all,  were  designed  and  built  at  these  works. 

In  this  field  of  usefulness  the  success  and  reputation  achieved 
was  mainly  due  to  the  engineering  abilities  of  Mr.  Horatio  Allen, 
and  the  successful  business  administration  of  Mr.  Howard  Potter. 
The  works  were  closed  in  1869  by  the  voluntary  action  of  the  stock- 
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holders,  on  account  of  the  falling  off  of  the  steamship  building 
business  in  this  country,  ocean  steamship  construction  and  naviga- 
tion having  passed  almost  entirely  into  foreign  hands.  When  the 
question  came  up,  as  to  what  disposition  should  be  made  with  the 
valuable  drawings  accumulated  during  this  long  career,  it  was 
decided,  through  the  liberal  representations  of  Mr.  Howard  Potter, 
that  the  proper  place  for  the  collection  would  be  in  an  institution 
of  learning  devoted  especially  to  the  subjects  to  which  the  collec- 
tion relates ;  and  the  Sheffield  Scientific  School  became  the  grate- 
ful recipient. 

lUu^trated  Catalogues  of  Connecticut  Manufactures, 

The  Library  has  received  a  few  valuable  gifts.  Among  the 
most  noteworthy  are  some  of  the  Illustrated  Catalogues  of  manu- 
facturing establishments  in  Connecticut,  which  are  among  the 
most  perfect  specimens  of  typography  executed  in  this  country. 
One  of  these  Catalogues  exhibits  by  engraving  and  letter  press 
the  articles  which  are  made  in  the  line  of  cutlery  and  hardware 
at  the  ^tna  Works  of  Messrs.  Landers,  Frary  &  Clark,  in  New 
Britain.  A  second  Catalogue  exhibits  the  various  hinges,  door 
knobs,  escutcheons,  etc.,  made  in  a  peculiar  and  beautiful  sort  of 
bronze  by  the  establishment  of  Messrs.  Russell,  Irwin  &  Co.  in 
New  Britain.  A  third  Catalogue  exhibits  by  engraving  the  artistic 
work  of  the  Ornamental  Wood  Company  in  Bridgeport. 

The  last  and  in  some  respects  the  most  elaborate  of  these  works 
presented  to  our  Library  is  the  Illustrated  Catalogue  of  door  locks, 
knobs,  and  padlocks,  manufactured  by  Messrs.  Mallory,  Wheeler 
&  Co.,  a  folio  work  of  extraordinary  typographical  perfection. 
Like  the  other  Catalogues,  it  was  printed  at  the  office  of  Messrs. 
Wm.  C.  Hutchins  &  Co.  in  Hartford. 

These  Catalogues  are  valuable  not  merely  as  specimens  of  ty- 
pography, "  the  art  preservative  of  all  arts,"  but  as  illustrations  of 
Ihe  perfection  to  which  some  of  the  manufacturing  industries  of 
the  State  have  been  carried. 

Physical  Apparatus. 
By  aid  of  the  funds  heretofore  acknowledged,  a  few  additions 
have  been  made  to  the  physical  apparatus  during  the  year,  in  the 
branches  of  Heat,  Pneumatics,  Optics,  Electricity  and  Mechanics, 
at  an  expense  of  between  five  and  six  hundred  dollars.  These  in- 
clude a  galvanic  battery,  centrifugal  apparatus,  gas  holders,  moun- 
tain barometer,  etc.    The  following  articles  have  be^u  ^v^%^w\.^\\ 
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An  Air  Target  Pistol,  bj  the  manufacturer,  E.  K  ffaiwley,  New  Haven. 

An  Ellipsograph,  bj  Paul  RoeasUr^  New  Haven. 

A  Set  of  Photographs  of  Magnetic  Spectra^  bj  Prof.  Alfred  M.  Mayer,  Lehigh 

University. 
A  Calcium  Light  with  Parabolic  Reflector ;  and  a  number  of  Models,  by  JI  £  Eark, 

Esq.,  of  New  Haven. 

Botany. 

The  principal  botanical  collections  here  being  private  property, 
a  notice  of  their  annaal  increase,  which  is  considerable,  is  scarcely 
appropriate  to  this  f eport.  It  is  desirable,  however,  to  form  a  col- 
lection of  Economic  Botany.  The  first  specimens  for  this  collec- 
tion are  two  palmetto  trees,  {Chamcerops  Palmetto)^  presented  by 
Professor  O.  C.  Marsh. 

Mr.  J.  Sumner  Smith  (Y.  C.  1853),  has  given  to  the  School  his 
herbarium,  containing  about  600  specimens  of  plants,  mostly  from 
New  Haven  County.  This  is  designed  to  serve  as  the  beginning 
of  an  Herbarium  of  the  State  Flora,  to  be  kept  in  the  School  build- 
ing for  the  use  of  the  students,  as  well  as  for  consultation  by  any 
one  interested  in  the  plants  found  growing  in  Connecticut. 

Maps  and  Charts. 

From  Maj.  Gen.  A.  A.  Humphreys,  Chief  of  Engineers  in  the 
United  States  Army,  the  School  has  received  a  collection  of  Maps 
exhibiting  the  battle  fields  in  the  recent  war,  lying  east  of  the 
Alleghany  Mountains,  and  also  the  very  important  series  of  Maps 
of  the  survey  of  the  Northern  lakes,  both  embodying  the  work  of 
the  Engineers  of  the  Army. 

From  Hon.  E.  I.  Sanford,  of  New  Haven,  the  School  has 
received  a  copy  of  the  Map  of  the  South  Eastern  Shore  of  Connec- 
ticut, published  from  the  surveys  of  the  New  York  and  New 
Haven  Railroad. 

From  Mr.  L.  S.  Punderson,  of  New  Haven,  we  have  received's 
copy  of  the  Map  of  New  Haven  County,  published  in  1862,  from 
the  surveys  of  R.  Whiteford. 

Mr.  Frank  E.  Hotchkiss,  of  New  Haven,  has  also  given  to  us 
the  Maps,  on  rollers,  of  the  cities  of  Bridgeport  and  New  London, 
published  in  1850,  and  a  Map  of  the  United  States,  published  in 
1840,  and  Sidney's  Map  of  twelve  miles  around  New  York,  1840. 

Metallurgy. 

The  metallurgical  collection  has  been  increased  by  the  follov- 

ing  gifts  from : 

T.  Jfik^arlandf  Actoodale,  Oanada.    A  suite  of  purple  oopper  ores  from  Aeton  ICnt' 
Clarence  King^  (S.  S.  S.  1862),  \7^m\^i  Amal^mation  Pan  for  tiM  trMtment  of 
si/rer  otwl 
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fariden  Britannia  Works,    Specimens  of  Britannia  metal 

lolmea^  Booth  dt  ffayderu^  Waterbury,  Ct.    Specimens  of  Brass  and  German  Silver. 

koviU  Manufacturing  Co.^  Waterbury,  Ct     Specimens  of  AII078. 

OB,  M.  Tbwnaendj  Esq.^  New  Haren.    Suite  of  Gold  and  Copper  ores,  from  Wilson 

Mine,  N.  C. 
'.  &  Woolsey^  (Y.  C.  1872.)    A  specimen  of  Iron  ore  from  Litchfield  Co.,  Conn. 
^afe  Lock  Co.,  Stamford,  Ct    Specimens  of  bronze  used  for  bank-locks. 
7.  C.  Trowbridge,  A.  H.  Sibley  and  Thos.  Mac/arland.    A.  suite  of  Silver  ores  from 

Silrer  Islet,  Lake  Superior. 
rw.  C.  Munaon.    Specimens  of  Gold  and  Silver  ores  from  Colorado. 

Aid  for  Needy  Students. 

A  very  welcome  gift  has  been  received  from  Rev.  Leonard  W. 
$acon  of  Baltimore,  in  the  sum  of  one  hundred  dollars,  to  be  loaned 
o  a  student  of  merit  who  requires  pecuniary  help ;  and  when  repaid 
»y  such  a  borrower  to  be  again  loaned  to  some  other  such  student. 
Hhifl  gift  it  is  proposed  to  make  the  nucleus  of  a  "  Loaning  Fund 
or  Students  of  Merit,"  which  for  several  years  the  Governing 
3oard  have  been  desirous  of  instituting.  Some  of  the  most  prom- 
sing  young  men  in  the  School  find  it  very  difficult  to  meet  their 
lurrent  expenses.  Such  persons  almost  always  prefer  a  loan,  to  be 
epaid  from  their  first  earnings,  rather  than  a  positive  gift.  It  has 
)een  thought  that  many  persons  in  New  Haven  and  elsewhere 
vould  be  glad  to  contribute  sums  of  one  hundred  dollars,  more  or 
ess,  in  aid  of  this  class  of  students,  if  the  right  way  were  pointed 
)ut.     Gifts  of  any  amount  for  this  purpose  are  earnestly  solicited. 

Gift  from  the  Class  of  1869. 

The  class  which  graduated  in  1869,  through  one  of  their  number, 
tfr.  F.  H.  Willits,  Ph.D.,  of  Glen  Cove,  L.  L,  have  generously 
)resented  to  the  Governing  Board  the  sum  of  $210,  to  be  expended 
a  any  way  the  Governing  Board  may  select.  It  is  proposed  to 
ixpend  this  sum  in  the  purchase  of  a  piece  of  apparatus  or  in  some 
mportant  works  required  in  the  library,  so  as  to  form  a  constant 
nemorial  of  this  unsolicited  liberality. 

8.   Number  op  Students. 

The  number  of  students  enrolled  on  the  catalogue  during  the 
lurrent  year  1870-71,  has  been  125,  of  whom  23  were  post  grad- 
lates,  94  were  undergraduates,  and  8  were  special  students.  The 
itate  scholarships  have  all  been  taken  up. 

The  names  of  the  students  for  the  year  are  given  on  the  follow- 
ng  pages,  as  a  conclusion  to  this  Report. 
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GRADUATE   STUDENTS. 


James  Whitin  Abbott,  b.a. 
Charles  Augustus  Brinley,  ph.b. 
Thomas  Elwood  Calvert,  ph.b. 
Edward  Salisbury  Dana,  b.a. 
Rev.  James  A.  Deane,  m.a.,  Wesl. 
Quincy  Lamartiiie  Dowd,  b.a.  [ 
Oberlin  ColL  ^  J 

Augustus  Jay  DuBois,  c.e. 
Oscar  Harger,  b.a. 
Bernard  James  Harrington,  b.a.  ) 
McGill  University,  Montreal  ) 

Charles  Sheldon  Hastings,  ph.b. 
Albert  Banks  Hill,  c.e. 
William  Henry  Hotchkiss,  b.a. 
John  Beach  Isiiam,  b.a. 
Robert  Allen  Hume,  b.a. 
William  Dennis  Marks,  ph.b. 
Arthur  Woods  Rice,  ph.b. 
Horatio  Seymour,  b.a. 
Sidney  Irvmg  Smith,  ph.b. 
James  Harrison  Thomson,  b.a.  ' 


Hanover   Coll,  Prof.   Cbem. 
Nat.  Sci.  In  Hanover  Coll. 

James  Edward  Todd,  m.a. 
Oberlin  Coll.,  Prof.  Chem.  and 
Nut.  Sci.  in  Tabor  Coll. 
Eli  Whitney,  b.a. 
Henry  Shaler  Williams,  ph.b. 
Richard  William  Woodward,  b.a. 


New  Haven, 
Hartford. 
NeuDtoum^  Pa, 
New  Haven, 
Westville, 

Seville,  O, 

New  Haven, 
Oxford, 

MofUrealy  Canada, 

Hartford, 
Redding, 
New  Haven, 
New  Haven, 
New  Haven, 
St,  LouiSy  Mo, 
Meriden. 
Vtica,  N,  Y, 
New  Haven, 

Hanover^  Ind. 

Tahor^  Iowa. 

New  Haven, 
Neio  Haven, 
Frankliti, 
Graduate  Students,  23. 


UNDERGRADUATE    STUDENTS. 


SENIORS. 


Horace  Andrews, 
Henry  Wilcox  Ayres, 
Edwin  Faxon  Bacon, 
Luther  White  Burt, 
George  Benjamin  Chittenden, 
Justus  Vinton  Dart, 
Russell  Wheeler  Davenport, 
William  Gecil  Durand, 
Charles  Hascall  Dwinelle, 
Charles  Addison  Ferry, 
Charles  Henry  Green, 
Charles  Woodford  Griswold, 
Philip  Owen  Hawkins, 


Tarrytoumy  N,  T, 
Hartford 
Norwalk, 
Hartford, 
jEJast  River, 
New  London, 
New  York  City, 
Milford. 
OaJdand^  Cak 
New  Haven, 
Cincinnati^  0. 
New  Britain. 
Wak^ieid,  R,  Z 


STUDENTS. 
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lols  Judson, 
icculoch  Keasby, 
ederick  Klein, 
anville  Lobdell, 
^'illiam  Mather, 
Merriman, 
lis  Moore, 
bart  Pierpont, 
Eugene  Powell, 
klin  Quigley, 
Lockwood  Sanford, 
idford  Sargent, 
linton  Terry, 
^en  Ziegler, 


JUNIORS. 

kson  Abbott, 

er  Bogart, 

'enry  Boykin, 

Jristol, 

1  Buck, 

irt, 

Stoever  Dickinson, 

)arlington  Evans, 

.eland  Folsom, 

aunders  Green, 

ebster  Hering, 

3ui8  Johnson, 

ovor  Kniipp, 

Wheeler  Lindsley, 

;ter  Lyman, 

;ar  Maxson, 

}uglass  Millholand  Maxwell, 

oyes  Miller, 

heodore  Morse, 

erkins  Nevins, 

Mitchell  Pruden, 

►erthrong  Roberts, 

lUbbard  Russell, 

Mward  Smith, 

le  Stickney, 

ustin  Tibbals, 

^ndrews  Tuttle, 

ardwell  Ward  well, 

Floyd  Weld, 

trenton  Welling, 


Xew  Flaven, 
Newark^  N.  J, 
New  Haven. 
Wilmington^  Del, 
New  Haven, 
Plantsinlle, 
Fond  du  Lac^  Wise, 
North  Haven, 
■  New  Haven, 
Wilmington^  Del, 
New  Haven, 
New  Haven, 
Terry  ville, 
Philadelphia^  Pa, 

Seniors,  27. 


Yarmouth^  Me, 
Neto  Haven, 
Camden^  S,  C, 
Neif)  Haven, 
Orland^  Me, 
BwSTolo,  N.  Y, 
West  Cheater,  Pa, 
West  Chester,  Pa, 
Northford, 
Cincinnati,  O, 
JohnsviUe,  Md, 
Ansonia, 
New  York  City. 
New  Haven, 
Northampton,  Mass, 
Norwich, 
Wilmington,  Del. 
Lenox,  N,  Y, 
New  Haven. 
Waterford, 
New  Haven. 
Hartford, 
New  Haven. 
Goshen, 
RockviUe. 
Brooklyn,  N.  Y. 
West  Haven,    • 
Borne,  N.  Y. 
Guilford. 
New  York  City. 

Juniors,  30. 
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FBB8HMEN. 


Edgar  H  S.  Bailey, 
Alvah  Weed  Brown, 
Moses  Bulkley, 
Charles  Albert  Burt, 
Fillmore  Cogswell, 
William  Righter  Comings, 
William  Allen  Cowles, 
Charles  Adams  Cragin, 
Robert  John  Carrey, 
Annis  Merrill  Doolittle, 
Harry  Taylor  Gaose, 
James  Elliot  Gregory, 
Edward  Julius  Hall, 
Henry  Sheaff  Hoyt, 
Robert  Jaifray, 
William  H.  Jenks, 
Charles  Hittel  Killinger, 
Archibald  McCall, 
Charles  Henry  Matthews, 
George  Christopher  Moore, 
Charles  Miller  Morse, 
James  Augustus  Nelson, 
Charles  Thomblin  Noonan, 
William  Josiah  Parks, 
Walter  Brewster  Piatt, 
Benjamin  Pomeroy, 
Samuel  Rockwell, 
Amory  Edwards  Rowland, 
Edgar  Camp  Savage, 
William  Lucien  Scaifc, 
Alfred  Lewis  Sellers, 
Charles  Thompson  Smith, 
Edward  Henry  Smith, 
Lewis  Rodney  Taylor, 
Aretas  Whittelsey  Thomas, 
George  Judson  Walker, 
Henry  Goodrich  Wolcott, 


MiddO^field. 
JSngUwood^  N,  J, 
Brooklyn^  N.  T, 
WaUingford. 
Washington, 
New  Britain. 
New  Haven,' 
WaUingforcL 
San  Francisco^  Cal 
Wallingford. 
Wilmington^  DeL 
New  York  City, 
Buffalo,  N  Y. 
Staatsburgh^  N.  Y, 
New  York  City, 
BrookviUe,  Pa. 
Lebanon^  Pa, 
West  Chester,  Pa. 
Waterbury, 
Birmingham, 
Buffalo,  N,  Y 
New  Haven, 
Milwaukie,  Wise 
Brooklyn,  N.  Y, 
Waterbury, 
Southport 
Bridgehampton,  N 
Brooklyn,  N.  Y. 
Meriden, 
Pittsburgh,  Pa, 
West  Chester,  Pa. 
New  York  City, 
PlainviUe. 
Hamilton,  Va. 
Bethlehem. 
Buffalo,  N  Y. 
FishkiU,  N.  Y. 

Freshmen,  37. 
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Canaan, 
Brooklyn,  N.  T. 
South  Carolina. 
New  Haven. 
New  Haven, 
Springfi^d,  Mass, 
FratJclin,  Pa, 
Philadelphia,  P^ 


Joseph  Sampson  Adam, 
William  G.  J3udington, 
E.  B.  Canhon, 
Henry  Fowler  English, 
♦B.  Wistar  Fellowes, 
George  Chestley  McClean, 
Wilbur  Fisk  Myers, 
Sbippen  Wallace, 
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I. 

The  Three   Sorts  of    Students. 

This  Institution,  which  is  partly  coordinate  with  a  classical 
college  and  partly  with  professional  schools,  receives  three  classes 
>f  students : 

^.  Those  who  wish  to  pursue  a  three  years  course  of  training,*  in 
accordance  with  a  prescribed  curriculum,  largely  based  upon 
mathematical,  physical,  and  natural  science,  with  instruction 
in  German,  French  and  English  ;  (see  page  39). 
--  Those  who  have  already  graduated  in  some  college  or  school 
of  science  and  desire  to  pursue  advanced  courses  of  scientific 
study ;  (see  page  38). 
^  Those  who  desire  under  peculiar  circumstances  to  attend  for  a 
short  time  instructions  in  special  branches ;  (see  page  46). 
These  three  classes  are  known  as  Under-graduates,  Grad- 
uates, and  Special  Students. 

II. 

Relations  to  Yale  College. 

The  relations  of  the  Scientific  Department  to  the  Classical 
department  of  Yale  College  may  be  thus  stated; — the  instruc- 
ors,  terms  of  admission,  courses  of  study,  and  methods  of  instruc- 
ion  in  the  two  departments  are  different ;  but  both  institutions 
re  harmoniously  organized  under  one  Board  of  Trustees,  and 
onsequently  the  students  have  in  common  certain  University 
Privileges,  and  are  alike  entitled  to  become  graduates  of  Yale 
-oUege. 

It  is  this  union  and  this  individuality  which  give  the  Sheffield 
^hool  at  New  Haven  the  steadiness  of  a  firm  and  well-tried  insti- 
tution, with  the  freedom  of  a  new  foundation.     The  combination 

*  Soon  to  be  made  a  four  years*  oourse. 
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has  been  in  many  respects  highly  advantageous  to  the  new  depart- 
ment, and  is  probably  not  without  some  influence  for  good  upon 
the  old  and  well-known  classical  department.  The  establishment 
of  a  college  of  science  has  relieved  the  academic  or  classical 
college  from  all  pressure  tending  to  the  establishment  of  "  partial 
courses  "  of  study,  and  has  supplemented  its  means  of  instruction 
by  new  professorships  and  new  scientific  collections  ;  while  it  has 
rendered  a  still  greater  service  by  giving  to  graduates  of  the 
classical  department,  opportunities  for  special  and  systematic  pro- 
fessional training,  distinct  from  those  afforded  in  the  schools  of 
law,  medicine,  and  theology. 

On  the  other  hand,  the  Scientific  School  has  had  the  benefit  of 
the  name  and  repute  of  Yale  College  throughout  the  land.  The 
long-established  libraries  and  cabinets  have  been  opened  to  the 
scientific  students,  who  have  also  attended  many  courses  of  the 
academic  lectures.  More  than  all  this,  many  of  the  officers  of  the 
classical  college,  by  their  influence,  encouragement,  and  counsel, 
have  given  and  are  constantly  giving  to  the  new  college  assistance 
too  valuable  and  enduring  to  be  ever  forgotten. 

Under  these  circumstances,  it  is  pleasant  to  add  that  during 
all  the  wide-spread  controversies  between  science  and  letters  as 
means  of  instruction,  the  utmost  harmony  has  prevailed  among 
the  friends  of  both  in  New  Haven. 

Ilf. 

The  Teachei\s,  and  their  Topics. 

There  are  eleven  permanent  professors  who  constitute  witb 
President  Woolsey  the  Governing  Board  of  the  Scientific  School, 
and  during  the  coming  year  there  will  be  several  other  instructors 
giving  the  whole  or  a  part  of  their  time  to  the  work  of  teaching. 
The  special  courses  of  study  will  be  indicated  beyond.  In  tto 
connection  it  is  enough  to  say  that  instruction  is  given  in  the 
various  branches  of  mathematical,  physical,  and  natural  science, 
with  reference  alike  to  the  promotion  of  high  intellectual  culture, 
the  acquisition  of  useful  knowledge,  and  the  preparation  for  vari- 
ous modern  professions.  \VTiile  scientific  and  technical  studies 
are  thus  made  predominant,  all  candidates  for  the  Bachdort 
degree  are  also  required  to  pay  attention  to  linguistic  stadififl) 
some  knowledge  of  Latin  being  required  for  admission,  and  t\» 
Btudj  of  German,  French,  and  English  being  continued  throng 
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course.    ,In   other  words,  the  school   aims  to  make  good 

lars  by  modem  methods  for  modern  vocations. 

le  chief  Instructors  and  their  specialties  may  be  thus  grouped  : 


I.  ENGINEERING,  Etc. 

3malic8  and  Civil  Engineering. 

W.  A.    Norton. 

anical  or  Dymamical  Engineering, 

W.  P.  Trowbridob. 

nomy,  Theoretical  and  Practical,     - 

C.  S,  Ltm^n. 

^tical  and  Descriptive  Geometry, 

D.  H.  WK1J.B. 

Surveyine:.                ..... 

A.  B.  Hill. 

ing,  Mathematical  and  Free-hand, 

L.  Bail, 

,                                    II.  CHEMISTRY.  Etc. 

retical  and  Analytical  Chemistry,     - 

S.  W.  Johnson. 

llurg>'  and  Assaying,               .... 

G.  J.  Brush. 
0.  D.  Allen. 

entary  Chemistry,                  .... 

W.  G.  MiXTER. 

'ultural  Chemistry,                 .... 

8.  W.  Johnson. 

ulture,           ...... 

\V.  H.  Brewer. 

ratory  Practice,          ..... 

1  W.   G.   MiXTER. 

1  0.  D.  Allen. 

c»,                   

C.  8.  Ltman. 

III.  NATURAL  HISTORY,  Etc 

nilogy, 

G.  J.  Brush. 

iy» 

D.  C.  Eaton. 

j  A.  E.  Verrill. 
(  8.  I,  Smith. 

>g>'t     ..-..., 

ontology,        -...-. 

0.  C.  Marsh. 

>«y. 

A.  E.  Verrill. 

ical  Geography,          ..... 

D.   C.  GiLMAN. 

IV.  LANGUAGE,  Etc 

lan,     .--..-- 

W.  D.  Whitney. 

ch, 

E.  C.  Delfosse. 

ish,     ...... 

T.   R.  LOUNSBURT, 

ution,              -            -                         ... 

M.  Bailet, 

uistics,            ...... 

W.  D.  Wnitnet. 

em  History  and  Political  Economy, 

I>.  C.  GiLMAN. 

IV. 

)DERN    JPrOFESSIONS    FOR    WHICH    INSTRUCTION  IS 
HERE    PROVIDED. 

:  is  clear  from  what  has  been  said  that  there  are  three  marked 
divisions  of  the  technical  instruction  here  provided,  namely: 

f  ATHEMATICS  AND  ENGINEERING  ;    2.  ChEMISTBY  AND  PhYSICS  ; 

S'atural  History  ; — and  that  there  is  also  provision  for  the 
Ijr  of  modem  languages,   geography,  history,  and  political 


38  SHEFFIELD   SCIENTIFIC  SCHOOL. 

economy,  to  which  the  students  are  required  to  give  more  or  less 
attention.  In  each  of  the  groups  above  mentioned  there  is  great 
freedom  of  choice  respecting  the  general  direction  which  a  student 
may  take ;  but  when  the  decision  is  made  there  is  a  definite  and 
prescribed  curriculum  to  which  he  is  restricted.  Students  who 
have  already  pursued  a  liberal  course  of  education  receive  ad- 
vanced special  instruction  in  science  corresponding  with  their 
acquirements;  while  undergraduates  pursue  more  definitely  pre- 
scnbcd  courses.  In  the  combinations  of  the  ditferent  classes, 
students  are  received  who  desire  to  qualify  themselves  for  such 
professions  and  occupations  as  the  following  :  • 

1.  Men  op  SciEiroB, — either  as  Professors,  Teachers,   Explorers,   luyestigator:*, 

Amateurs,  etc 

2.  Chemists, — with  reference  to  agriculture,  manufactures,  pharmacy  and  many 

commercial  pursuits. 

3.  Metallurgists  and  As^yers. 

4.  Civil  Engineers, — with  reference  to  the  construction  of  roads  and  bridges,  aque- 

ducts, reservoirs,  drainage  systems,  and  public  works  in  general 

5.  Mechanical  Gngineers,^with  reference  to  the  superintendence  of  manufao- 

torie*',  the  invention  and  construction  of  machinery,   the   applications  of 
steam,  etc 

6.  Minmg  Engineers, — with  reference  to  the  development  of  mineral  wealth,  the 

superintendence  of  mines,  etc. 

*I.  Agriculturists, — acquainted  with  the  constitution  of  the  soil,  the  laws  of 
animal  and  vegetable  life,  the  experience  of  other  nations,  etc. 

S.  Naturalists, — in  tlie  direction  of  zoology,  botany,  mineralogy,  or  geology. 

8.  Physicians  aud  sanitary  advisers,^not  as  pursuing  here  medical  and  aurgictl 
studies  (which  must  be  afterwards  taken  up  in  the  medical  schools),  but  in 
preparation  for  the  latter  by  studies  in  physics,  chemistry,  botany,  oompan- 
tive  anatomy,  etc. 

10.  Besides  all  these  specialists,  students  are  received  who  desire  by  a  course  of 
training,  chiefly  mathematical  and  scientific,  but  likewise  induding  linguistic 
and  historical  studies,  to  prepare  themselves  for  higher  studies  in  acienoe,  or 
for  business,  or  for  other  professions  not  specified  above.  This  course  hsfl 
been  here  selected  by  young  men  designing  to  become  clergymen,  lawyers, 
editors,  teachers,  etc 

By  this  enumeration  it  is  not  intended  to  imply  that  scholaiB 
who  have  finished  a  three  years'  coarse,  much  less  that  those  who 
have  been  here  a  shorter  time,  are  thus  as  a  matter  of  coarse  pre- 
pared  to  assume  positions  of  great  responsibility ;  but  only  that 
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the  fonndatiQQ  may  here  be  laid,  in  the  study  of  principles,  for 
various  positions  of  usefulness  and  honor. 


Instruction  for  Graduate  Students. 

The  attention  of  young  men  who  have  already  pursued  a  course 
of  liberal  training  in  a  college  or  school  of  science  is  invited  to 
the  opportunities  here  afforded  for  the  pursuit  of  higher  scientific 
studies.  The  Degree  of  Doctor  of  Philosophy  will  be  bestowed 
by  the  corporation  of  Yale  College  on  young  men  who  have  al- 
ready taken  a  Bachelor's  degree,  and  who  here  pursue  for  two  or 
three  years  advanced  special  studies,  passing  satisfactory  examina- 
tions, and  submitting  a  graduation  Thesis  as  evidence  of  their 
attainments. 

During  the  past  year,  the  number  of  post-graduate  students  here 
enrolled  was  twenty-eight,  and  the  specialties  to  which  they  were 
devoted  were  very  different.  Great  freedom  in  the  choice  of  work 
is  permitted  to  such  students ;  and  all  the  resources  of  the  institu- 
tion in  teachers,  apparatus,  laboratories,  collections,  etc.,  are  at  the 
service  of  those  who  need  them.  The  positions  of  responsibility 
which  are  open  to  superior  persons  well  trained  in  advanced  sci- 
entific studies,  have  never  been  so  numerous  or  so  inviting  as  they 
are  at  present. 

Persons  desirous  of  availing  themselves  of  opportunities  to  pur- 
sue higher  studies  are  invited  to  state  their  special  requirements 
or  wishes  to  any  of  the  instructors,  and  thus  to  become  acquainted 
with  the  facilities  which  the  institution  affords. 

As  examples  of  what  may  be  done  it  may  be  mentioned  that  in 
Mathematics,  Professors  Norton,  Trowbridge  and  Lyman,  with 
the  cooperation  of  Prof.  H.  A.  Newton,  will  direct  the  studies  of 
those  who  wish  to  avail  themselves  of  the  class  instructions  in  the 
Calculus,  in  Analytical  and  Descriptive  Geometry,  Mathematical 
Drawing,  Practical  Astronomy,  etc.  The  Hillhouse  Mathematical 
Library,  open  for  consultation  daily,  and  the  astronomical  instru- 
ments belonging  to  the  school  may  be  freely  used  by  advanced 
students.  The  higher  course  in  Engineering  leads  to  the  degree 
of  Civil  Engineer. 

The  Chemical  Laboratory  is  fitted  for  the  instruction  of  those 
who  wish  to  become  proficients  in  practical  analysis,  either  in  pre- 
paration for  professorships,  technical  pursuits,  the  medical  profes- 
sion, or  other  purposes. 
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Instruction  in  Natural  History  may  be  received  in  the  Zoologi* 
oal  Laboratory,  where  the  collection,  description  and  classification 
of  specimens  are  continually  in  progress ;  or  by  private  arrange- 
ment in  the  herbarium  of  Pro£  Eaton.  The  public  and  private 
collections  of  Minerals,  Ores,  Fossils,  etc.,  afford  special  facilities 
for  the  study  of  mineralogy  and  geology. 

VI. 

InSTI\UGTION    I^OR    UNDERGRADUATES. 

The  courses  of  study  for  undergraduates  occupy  three  years ; 
it  is  hoped  that  they  will  be  soon  extended  to  four  years.  The 
requirements  for  admission  and  the  first  year's  work  are  the  same 
for  all  this  class  of  students ;  during  the  last  two  years  the  courses 
are  to  some  extent  coincident,  but  are  chiefly  special  and  technical 

Terms  of  Admission. — For  admission  the  student  must  pass  a 
thorough  examination  in  Davies's  Bourdon's  Algebra  as  far  as  the 
General  Theory  of  Equations,  or  in  its  equivalent;  in  Geometry,  in 
the  nine  Books  of  Davies's  Legendre,  or  their  equivalent ;  and 
in  Plane  Trignometry,  Analytical  Triguometry  inclusive;  and 
also  in  Arithmetic,  including  "  the  Metrical  System,"  Geography, 
United  States  History  and  English  Grammar,  including  Spelling. 
An  acquaintance  with  the  Latin  Language  is  also  required,  suffi- 
cient to  read  and  construe  some  Classical  author,  and  Allen's 
Latin  Grammar  is  commended  as  exhibiting  the  amount  of  gram- 
matical study  deemed  important.  Practice  in  Drawing,  if  it  caD 
be  obtained  before  entrance,  will  be  of  great  advantage  to  the 
scholar. 

Stuuiks  of  Freshman  Year. — In  the  Mathematics^  Analytical 
and  Descriptive  Geometry,  Spherical  Trignometry,  and  Surveying 
(with  practical  field  work) ;  in  Chemistry,  recitations  and  labora- 
tory practice ;  in  Physica,  recitations,  with  experimental  illustra* 
tions  of  the  subjects  taken  up ;  in  Language,  the  Commencement 
of  German,  and  lessons  in  respect  to  the  use  of  English  with 
practice  in  writing  and  in  elocution ;  in  Botany,  recitations,  exciu^ 
sions  and  lectures ;  in  Drawing,  Binn's  First  Course  of  Ortho- 
graphic Projection ;  perspective  and  free-hand  drawing. 

Studies  of  Senior  and  Junior  Years. — At  the  close  of  the 

Freshman  year,  the  students  distribute  themselves  into  varionfl 

sections  with  reference  to  special  lines  of  work ;  but  in  all  thksb 

SEcnoNs  the  study  of  German  is  continued ;  the  study  of  French 

18  punned ;  and  practice  in  "vmlmg  English  is  required*    Drawing 
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also  occupies  a  part  of  the  time.  At  the  close  of  three  years, 
every  candidate  for  a  Bachelor's  degree  presents  a  Thesis  as  evi- 
dence of  his  powers  of  investigation  and  his  capacity  as  a  writer. 

In  each  section,  the  students  attend  to  some  of  the  studies  ap- 
propriate to  other  sections;  thus  Geology  is  taught  to  all  the 
scholars ;  ZoSlogy  to  the  students  in  Chemistry  as  well  as  to  those 
in  Natural  History  and  in  the  select  course ;  and  so  on. 

The  Special  courses  most  distinctly  marked  out  are  the  following : 

(a)  In  Chemistry  and  Metallurgy ; 

(b)  In  Civil  Engineering ; 

(c)  In  Mechanical  or  Dynamical  Engineering; 

(d)  In  Agricultural; 

(e)  In  Natural  History  ; 

(f)  In  studies  preparatory  to  Medical  Studies ; 

(g)  In  studies  preparatory  to  Mining ; 

(h)  In  select  studies  preparatory  to  other  higher  pursuits,  to  business,  etc. 

(a.)  In  Chemistry  and  Metallurgy. 

The  Sheffield  Laboratory  is  fitted  up  in  a  complete  and  conven- 
ient manner,  is  provided  with  all  the  requisite  apparatus  and  instru- 
ments of  research,  possesses  a  considerable  collection  of  chemical 
preparations,  and  has  a  consulting  library  of  the  best  treatises  on 
Chemistry  and  the  Chemical  arts.  It  affords  facilities  for  instruc- 
tion in  the  various  branches  of  theoretical  and  practical  Chemistry. 

The  Laboratory  is  open  for  chemical  practice  seven  hours  daily, 
for  five  days  of  the  weeks,  but  is  closed  on  Saturday.  The  student 
works  througli  a  course  of  qualitative  and  quantitative  analysis, 
which  is  varied  according  to  his  capacity  and  the  object  he  has 
in  view.  Each  pupil  proceeds  by  himself  independently  of  the 
others,  under  the  constant  guidance  of  the  Instructors. 

The  regular  students  in  Chemistry  are  prepared  for  chemical 
work  by  their  practical  exercises  in  the  Laboratory  during  Fresh- 
man year.  In  the  Junior  and  Senior  years  they  are  required  to 
occupy  four  to  six  hours  in  the  Laboratory  each  working  day. 
Special  Students  who  have  not  had  adequate  instruction  in  inor- 
ganic chemistry  are  required  to  join  the  Freshman  class  in  Eliot 
and  Storer's  Manual. 

Junior  students  have  recitations  in  Analytical  Chemistry  and 
Lectures  on  Theoretical  and  Organic  Chemistry. 

Senior  students  have  recitations  and  lectures  on  Agricultural 
Chemistry  and  Metallurgy. 

Mineralogy  is  taught  in  the  Junior  year  by  lectures,  which  are 
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fully  illustrated  with  hand  specimeDS  and  models,  and  by  weekly 
exercises  throughout  the  Senior  year  in  the  identification  of  min- 
erals from  physical  and  chemical  characters. 

Instruction  is  also  given  in  Metallurgy,  and  especial  attention 
is  devoted  to  assaying  and  the  investigation  of  ores  and  fhmacc 
products.  The  student  in  Agriculture  has  opportunity  to  acquaint 
himself  with  the  modes  of  research  employed  in  agricultural 
chemistry.  The  applications  of  the  science  to  othor  branches  of 
industry  are  taught  as  occasion  requires. 

To  advanced  students,  whether  belonging  to  the  regular  classes 
or  not,  who  desire  to  give  attention  to  particular  branches  of 
chemistry,  or  to  pursue  original  investigations,  every  facility  is 
accorded. 

The  private  libraries  of  the  professors,  containing  the  chemical 
journals  and  the  recent  foreign  literature  of  chemistry  and  miner- 
alogy, the  large  collections  of  ores,  furnace  products,  &a,  belong- 
ing to  the  School,  and  the  extensive  private  cabinet  of  the  Profes- 
sor of  Mineralogy,  are  freely  used  as  aids  in  instruction. 

(b.)  In  Civil  Engineering. 

The  special  course  of  Civil  Engineering  comprises  the  following 
departments  of  study : 

1.  The  Higher  Mathematics^  consisting  of  Spherical  Trigonometry, 

higher  Analytical  Geometry,  Differential  and  Integral  Calcu- 
lus, Descriptive  Geometry  and  coordinate  branches  of  study, 
&c. 

2.  Applied  Mathematics^  which  includes  all  the  field  o]>eratioDS 

and  plotting  comprised  in  the  various  branches  of  Practical 
Surveying. 

3.  A   Course  of  Dravjing,  comprising  Binn's  Course  of  Ortho- 

graphic Projection,  with  application  to  mechanical  and  engin- 
eering drawing;  shading  and  tinting;  Linear  Perspective; 
Free-Hand  Drawing ;  Isometrical,  Topographical,  Architectu- 
ral and  Structural  Drawing. 

4.  Theoretical  Mechanics  ;  and  Mechanics  applied  to  JSn^ineering 

in  the  construction  and  operation  of  machines,  the  ntiliiation 
of  water  power,  the  employment  of  prime  movers,  inclndiDg 
hydraulic  motors,  and  the  Steam  Engine,  Ac. 
6.  Field  Engineering^  which  embraces  the  laying  out  of  curves, 
and  all  the  field  operations  necessary  in  locating  a  line  of 
road,  establishing  the  grade,  and  determining  the  amount  of 
excavation  and  embankm.eiiX«  &i<^. 
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CivU  Engineering^  proper ;  or  the  Science  of  Construction,  in 

its  various  departments, — including,  among  many  other  topics, 

the  strength  of  materials,  the  establishment  of  foundations, 

the  construction  and  stability  of  walls  and  arches,  the  theory 

and  detail  of  the  construction  of  bridges,  roof  trusses,  &c.,  in 

wood  and  iron,  and  the  graphics  of  stone  cutting. 

Students  who  pursue  a  higher  course  in  Engineering,  for  one 

sar  after  graduating  as  Bachelors,  may  receive  the  degree  of 

ivil  Engineer. 

(c.)  In  Dynamical  Engineering. 

This  course  comprehends  in  its  various  branches  of  study  and 
-eparation,  all  that  have  an  immediate  bearing  on  Industrial 
irsuits,  requiring  the  use  of 

Instrumental  Drawing,  Beginning  with  the  elements  of  draw- 
ing, the  students  receive  continuous  instruction  in  all  the 
conventional  modes  and  practices  of  representing  objects, 
machines,  or  structures,  from  the  study  of  the  objects;  by 
plans,  elevations,  sections,  shading  and  coloring,  while  at 
the  same  time,  and  by  graphical  representation,  they  learn 
the  detailed  construction  of  all  classes  of  machinery,  the 
application  of  mechanical  movements,  and  the  modes  of  trans- 
mitting motion  and  power.  To  these  ends  a  large  collection 
of  standard  drawings,  models,  and  machines,  has  been  obtained 
and  arranged  for  ready  reference. 

7%6  Higher  Mathematics,     Spherical  Trigonometry,  Analytical 

.  Geometry  of  three  dimensions,  Differential  and  Integral  Cal- 
culus— and  Descriptive  Geometry. 

Applied  Mathematics.  Analytical  Mechanics.  The  principles 
of  Thermodynamics,  or  the  application  of  mathematics  to  the 
investigation  of  the  laws  of  heat,  the  principles  of  Cinematics 
or  the  comparison  of  motions ;  the  theory  of  mechanism. 

Applied  Mechanics  and  Thennodynamics.  The  application  of 
mechanics  Cinemetics  and  Thermodynamics  to  the  construe 
tion  of  boilers,  or  steam  generators,  the  construction  of 
steam  or  heat  Engines,  the  construction  of  water  wheels, 
shafting,  gearing,  and  the  construction,  and  use  of  tools  and 
machines,  for  performing  all  kinds  of  useful  work,  the  con- 
struction of  iron  bridges  and  structures  of  iron,  the  pro- 
perties of  materials  as  regards  resistances  to  strains,  or  stresses, 
elasticity,  durability,  chemical  reactions,  friction^  etc. 
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6.  Dynamic  Engineering.  The  application  of  the  principles  of 
mathematics,  mechanics,  cinemetics,  themodynamics,  mech- 
anism, properties  of  materials  to  Industrial  operation,  steam- 
ships, railway  motive  power,  manufactures,  mills,  forges, 
fabrication  of  materials,  heating  and  ventilation,  the  utiliza- 
tion of  water  power,  draining,  and  irrigation,  wind  mills,  Ac 

6.  For  students  desiring  to  take  a  degree  of  Dynamic  Engineer, 
two  additional  years  will  be  required,  during  which  the  appli- 
cation of  the  foregoing  studies  will  be  continued  in  connectioo 
with  the  examination  of  existing  works  of  industry  in  the 
various  branches,  and  the  exercises  will  be  extended  to  the 
planning  of  such  works,  and  the  original  designing  of  the 
various  kinds  of  machinery  applicable  to  them. 

(d.)  In  Agriculture. 

Students  in  this  department,  in  addition  to  those  general  studies 
needed  for  mental  discipline  or  general  knowledge  and  culture, 
receive  instruction  in  Agricultural  and  Analytical  Chemistry, 
Vegetable  Physiology  and  Botany,  Zo5logy,  Entomology,  Geol- 
ogy, the  culture  of  our  Staple  Crops,  the  Principles  of  Stock 
Breeding  and  Rearing,  and  Rural  Economy.  These  instructions 
are  given  partly  by  lectures  and  partly  by  recitations. 

In  the  coming  year,  the  lectures  on  stock  breeding,  rural  econ- 
omy and  the  cultivation  of  crops,  will  be  given  during  the  fall 
term  only. 

(e.)  In  Natural  History. 

Either  Geology,  Mineralogy,  ZoOlogy  or  Botany  may  be  made 
the  principal  study,  some  attention  in  each  case  being  directed  to 
the  other  three  branches  of  Natural  History. 

1.  In  Botany  the  extended  course  begins  with  Structural  and 
Physiological  Botany,  taught  by  text-book,  lectures,  and  practi- 
cal work  with  the  microscope.  Excursions  and  practice  in  indenti- 
fication  of  species  and  proper  preservation  of  specimens  follow. 
Familiarity  with  standard  botanical  literature  is  encouraged,  and 
lastly,  students  are  taught  to  record  their  observations  in  scientific 
language,  and  to  contribute,  if  possible,  something  to  botanical 
science. 

2.  In  Geology  the  instruction  consists  of  recitations  in  Dant's 
Manual,  illustrated  by  specimens  of  minerals,  rocks,  and  fossik 
Excursions  are  made  to  interesting  localities  to  illustrate  certui 

principles  of  the  science  ^Yileli  ean  be  best  studied  in  the  fieU. 
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Special  stadents  in  geology  pursue  the  practical  study  of  fossils  in 
the  zoological  laboratory,  and  of  minerals  and  rocks  in  the  chemi- 
cal laboratory. 

3.  The  instruction  in  ZoSlogy  includes  courses  of  lectures  on  sys- 
tematic zoology,  comparative  anatomy,  and  the  geographical  dis- 
tribution of  animals,  illustrated  by  specimens  and  a  large  number 
of  diagrams ;  excursions  for  the  purpose  of  studying  the  habits  of 
living  animals  and  collecting  specimens;  and  practical  instruc- 
tion in  the  zoSlogical  laboratory  in  comparative  anatomy,  embry- 
ology, and  the  identification,  description,  and  classification  of 
animals,  together  with  their  preservation  and  arrangement.  The 
purpose  is,  in  every  case,  to  induce  habits  of  close  observation  and 
accurate  generalization,  and  finally,  to  lead  the  student  to  make 
original  investigations  upon  the  objects  of  his  study. 

4.  In  Mineralogy  a  course  of  lectures  on  elementary  crystallogra- 
phy, and  the  physical  properties  of  minerals,  their  chemical  com- 
position, classification,  and  the  detailed  description  of  mineral 
species,  illustrated  by  constant  reference  to  the  mineral  cabinets. 
Also  a  course  of  practical  exercises  in  blowpipe  and  determinative 
mineralogy. 

(f )  In  preparation  for  Medical  Studies. 

During  one  year  the  work  of  this  course  will  be  chiefly  under 
the  direction  of  the  instructors  in  Chemistry ;  during  the  second 
year  under  that  of  the  instructors  in  Zoology  and  Botany.  In 
Chemistry  especial  attention  will  be  given  to  the  examination  of 
urine  and  the  testing  of  drugs  and  poisons ;  in  Zoology  to  com- 
parative anatomy,  reproduction,  embryology,  the  laws  of  heredi- 
tary descent  and  human  parasites ;  and  in  Botany  to  a  general 
knowledge  of  structural  and  physiological  Botany,  and  to  medi- 
cinal, food-producing  and  poisonous  plants. 

(g.)  In  studies  preparatory  to  Mining. 

Young  men  desiring  to  become  Mining  Engineers,  can  pursue 
the  regular  course  in  civil  or  mechanical  engineering,  and  at  its 
close  can  spend  a  fourth  year  in  the  study  of  metallurgy,  mineral* 
ogy,  etc.  Should  there  be  a  sufficient  number  of  students  desiring 
it,  a  course  of  lectures  on  the  subject  of  Mining  will  also  be 
provided. 
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(h.)  In  select    STUDIES    PREPARATORY  TO  OTHER  HIGHER 
PURSUITS,   TO   BUSINESS,   ETC. 

In  accordance  with  a  demand  for  systematic  instruction  in  sci- 
entific studies,  without  reference  to  technical  pursuits,  and  with  a 
just  regard  to  intellectual  culture,  a  course  is  arranged  as  a 
basis  for  higher  scientific  pursuits,  for  teachers,  business  men,  those 
designing  to  engage  in  editorial  work,  and  others.  This  course  in 
addition  to  the  instructions  in  German,  French  and  English, 
common  to  all  departments  of  the  school,  includes  instruction  from 
Pro£  Whitney  in  the  general  principles  of  Language,  and  from 
Mr.  Lounsbury  in  the  critical  study  of  the  English  language,  in  its 
structure,  history  and  literature.  Constant  practice  in  writing  is 
also  required.  Students  desiring  to  pursue  the  study  of  Latin,  or 
of  other  languages,  can  easily  make  arrangements  for  doing  so,  if 
their  time  permits.  The  course  also  provides  systematic  instnio- 
tion  in  the  Physical  Geography  of  the  globe  ;  in  the  special  physi- 
cal and  historical  geography  of  Europe  and  the  United  States; 
in  the  outlines  of  Modern  History,  and  in  Political  Economy.  The 
students  in  this  course  receive  from  the  various  professors  inst^l^ 
tion  in  Agricultural  Chemistry,  Botany,  Zoology,  Geology  and 
Mineralogy.  They  attend  the  lectures  on  Agriculture,  Rural 
Economy,  Stock  Breeding,  etc.,  and  those  on  General  and  Theo- 
retical Chemistry.  Their  mathematical  studies  are  continued  in 
Astronomy.  They  are  expected  to  keep  up  the  practice  of  Draw- 
ing, especially  of  Free-hand  drawing.  So  far  as  it  does  not  inte^ 
fere  with  appointments  in  the  school,  students  in  this  course  are 
permitted  to  attend  the  lectures  of  President  Woolsey,  Dr.  San- 
ford,  and  other  lecturers  in  the  academical  department. 

VII. 

Instruction  foi^   Special  jStudents. 

For  the  benefit  of  those  who  desire  to  pursue  some  particular 
studies,  without  reference  to  a  college  degree,  most  of  the  various 
instructors  are  willing  to  receive  special  students  for  a  longer  or 
shorter  time.     Only  persons  of  mature  minds  are  received. 

For  example,  in  Agriculture  the  instruction  is  so  arranged  that 

by  attendance  during  the  ensuing  autumn  term,  the  scholar  may 

hear  the  various  lectures,  and  receive  as  much  technical  inatroo- 

tion  in  this  one  branch,  as  by  remaining  through  the  winter. 

In   the  chemical  laboratory,   students  properly  qualified  are 

received  for  short  periods  oi  ^otV  i 
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In  the  variooB  departments  of  Natural  History  special  lessons 

ill  also  be  given. 

Instruction  may  also  be  received  in  Practical  Astronomy  and 

e  use  of  instruments. 

It  should  be  distinctly  understood  that  these  opportunities  are 

>t  offered  to  persons  who  are  incompetent  to  go  on  with  regu- 

r  courses,  but  are  designed  to  ^id  those  who  have  been  educated 

sewhere  to  increase  their  proficiency  in  special  branches. 


YIII. 

UILDING    AND      APPARATUS. 


Sheffield  Hall,  bearing  the  name  of  the  donor,  Mr.  Joseph  E. 
leffield,  of  New  Haven,  is  a  large  and  well  arranged  building 
»ntaining  recitation  and  lecture  rooms  for  all  the  classes,  a  hall 
r  public  assemblies  and  lectures,  laboratories  for  chemical  and 
etallurgical  investigations,  a  photographical  room,  an  astronomi- 
il  observatory,  museums,  a  library  and  reading  room,  besides 
ndies  for  some  of  the  professors,  where  their  private  technical 
braries  are  kept. 

The  following  is  a  summary  statement  of  the  collections  belong- 
ig  to  the  School : 

.  Laboratories  and  Apparatus  in  Chemistry,  Metallurgy,  Mechanics,  Photography 
and  Zoology. 

•  Metallurgical  Museum  of  Ores,  Furnace  Products,  etc 

.  Agricultural  Museum  of  Soils,  Fertilizers,  useful  and  ii^ uncus  Insects,  etc. 
■'  Collections  in  Zoology. 

.  Astronomical  Observatory,  with  an  equatorial  telescope  by  Clark  and  Son  of 
Cambridge,  a  meridian  circle,  etc. 

•  Library  and  reading  room,  contamiug  the  "Hillhouse  Mathematical  Library," 

books  of  reference  and  a  selection  of  Grerman,  French,  Knglish,  and  American 
scientific  journals. 

A  collection  of  Physical  Apparatus,  constituting  "  the  Collier  Cabinet," — re- 
cently bought  by  Prof  Lyman. 

Models  in  Architecture,    Civil    Engineering,   and  Mechanics,  and  diagrams 
adapted  to  public  lectures. 

Maps  and  Charts,  topographical,  hydrographical,  geological,  eta 
^  mineralogical  cabinet  of  Professor  Brush,  the  herbarium  of  Prof.  Brewer,  the 
collection  of  native  birds  of  Professor  Whitney,  and  the  astronomical  instru- 
ments of  Professor  Lyman,  are  all  deposited  in  the  building.    Prof.  Eaton's 
herbarium,  near  at  hand,  is  freely  accessible. 

Students  in  this  department  are  also  admitted  to  the  College 
^d  Society  libraries,  the  College  Reading  Room,  the  Cabinet  of 
luerals  and  Fossils,  the  School  of  the  Fine  Arts,  and  the  Gym 
^iom  for  physical  exercise. 
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IX. 

Lectures. 

The  instructions  of  this  institution  are  given  chiefly  in  small 
class  rooms,  by  recitations  or  familiar  lectures,  illustrated  by  all 
the  apparatus  at  the  command  of  the  various  teachers.  A  public 
course  of  lectures  is  given  every  winter  on  topics  of  popular  inter- 
est. On  Sunday  evenings  during  a  portion  of  the  year,  lectures 
are  given  by  resident  clergymen  of  different  denominations,  and 
by  members  of  the  Theological  and  other  college  faculties.  A 
course  of  lectures  on  the  Preservation  of  Health,  by  Dr.  Francis 
Bacon,  Professor  in  the  Medical  Department,  may  be  expected  on 
Saturday  mornings  at  the  beginning  of  the  autumn  term. 

X. 

Tuition    Charges. 

The  tuition  charge  is  S150  per  year.  Besides  this  there  is  a 
charge  of  $5  annually  for  the  use  of  the  academical  reading  room 
and  gymnasium.  Freshmen  pay  $5  for  chemicals ;  and  the  special 
students  in  the  chemical  laboratory  are  likewise  charged  |25  per 
term,  for  the  materials  they  use — besides  breakage.  The  Gradu- 
ation fee  is  $10. 

Vacations  correspond  with  those  of  the  academical  department. 

XI. 

Church   Sittings. 

Free  sittings  for  students  in  this  deparment  of  Yale  College  are 
provided  as  follows : 

In  the  Center  Church  (Cong.),  Rev.  G.  L.  Walker,  D.D.  :  Pews 
No.  36  and  42,  in  the  North  Gallery. 

In  Trinity  Chuch  (Episc),  Rev.  E.  Harwood,  D.D. :  Pews  Na 
175  and  177,  in  the  North  Gallery. 

In  the  First  Methodist  Church,  Rev.  G.  W.  Woodruff,  D.D.: 
Pew  No.  78,  at  the  head  of  the  West  Aisle  (below). 

Any  of  the  students  may  occupy  a  sitting  in  these  slips.  Those 
who  prefer  to  pay  for  a  sitting  for  a  year,  more  or  less,  in  the 
churches  above  mentioned,  or  in  any  other  church  of  any  denomi- 
nation, will  be  aided  on  application  to  the  Treasurer  or  Secretary 
of  the  School. 

Sittings  in  the  Gallery  of  the  College  Chapel  are  free  as  hereto- 
fore to  the  students  of  this  department. 


;\' 
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APPENDIX  TO  THE  SIXTH  ANNUAL  REPORT. 


CATALOGUE    OF    DRAWINGS 


EXHIBITING  THE 


ENGINES,  MACHINERY,  ETC. 

MANUPACTURBD  BY 

THE  NOVELTY  IRON  WORKS,  NEW  YORK. 


PRESENTED    BY    THE    NOVELTY    IRON    WORKS   TO  THE  SHEFFIELD 
SCIENTIFIC  SCHOOL,  SiJt>TEMBER,  1870. 


t;;. 


CATALOGUE 


FIRST   SERIES. 

Jib  Cranes  and  Crabs  for  Docks. 

Hoisting  Crabs  for  A.  0.  4  and  6'.    Do.  for  "Atlantic." 
*•  Yznaga."    Crane  on  Dock  Novelty  Iron  Works. 
f)endent  Crane. 


\. 


Do.  for  "Baltic."    Do. 
*  E.  S."  Crane.    Inde- 


L    Cone  Valve  Oscillators.    Model  Engine.     Horizontal  Engine. 


Miscellaneous  Drawings  of  Beam  Bngines  built  years  ago. 

Lighthall's  Half  Beam  Engine  on  U.  S.  S.  "Jefferson."  Cylinder  for  Steamer 
"  Peni."  Bed  Plate  for  Steamboat  "  Astoria."  Cylinder  for  Steamboat 
"Swan."  Cylinder  and  Shaft  for  Steamboat  "  Narragansott."  Injection 
Valve  for  Steamer  "  China."  Cylinder  for  Steamer  "  Proprietor."  Shafts 
for  "  Cypress."  Steam  Chest  for  Steamer  "  Anesseah."  Details  of  "  Wasp," 
Con.  Rod,  Crank,  Crossheads,  Ac.  Shaft  for  "Cuba."  Shaft  for  "Vixen." 
Beam  Strap  for  "  Boston."  Cylinder  and  Condenser  for  "  Boston."  Cylinder 
for"Pahn." 

Stocks  and  Dies,  Blocks,  Falls,  Ac. 

Double  Tackle  Blocks,  S.  L.  30.  Brass  Sheave  Blocks,  G.  A.  3  and  4.  Ratcliet 
Drills,  Works,  Tool  Repairs. 

Saw  Mill  Bnglnes. 

Hunt's  Saw  Mill  Engine.    Cook's  Saw  Mill  Engine,  Portable. 

Mining  Machinery.    New  York  Ore  Dressing  Co.    New  York  Zinc  Co. 

Ore  Crushers  and  Stampers. 

New  York  Ore  Dressing  Co.'s  Crusher.  Bristol  Crusher.  Berdan's  Crusher. 
Berdan's  Stamper.  Plumb's  Crusher.  Bullock*8  Crusher.  6arden*s  Crusher. 
Hand  Quartz  Machines.    Stillman's  Crusher.    Berdan's  Model  Crusher  No.  8. 


.fames  Hamilton's  Indigo  Mill  and  Crusher, 
ratus. 


Tatham  Bros.'  Measuring  Appa- 


.    Mixing  Tubs. 
O.     11.     12.     13. 


New  Jersey  Zinc  Co. 
14.     16. 


D.  F.  Tieman    B.  268. 


6.    Hoisting  Apparatus  for  Stores,  &c. 

SI  law's  Hoisting  Grear.  C.  M.  Diamond's  Hoisting  Machinery.  Havemeyer  A 
Muller's  Hoisting  Machinery.  Harris,  Evans  A  Co.'s  Hoisting  Madiinery. 
Haviland  A  Co's  Hoisting  Machinery.  "Maid  of  Orleans"  Hoisting  Ma- 
chines.    Stuart's  Hoisting  Machines.     Automatic  Elevator. 

1'   Portable  Bngines.    Portable  Engine  No.  1.     P.  0.  Engine. 

^8.   Wrenches  for 

"Santa  Anna;"  G.  A.  3  and  4;  S.  L.  No.  31 ;  I.  0.  19  and  20;  Hydraulic  En- 
gine;  A.  0.  No.  1;  "Adriatic;"  A.  No.  26;  A.  0.  No.  2;  "Alabama;" 
Yznaga's  Eng^e;  Nile  Pumping  Engine;  "Rio;"  Vacuum  Pan  No.  34; 
A.  B.  No.  58;  B.  No.  10;  A.  B.  No.  18. 
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19.  Retorts  and  Btilli  for  Dtotmiiig. 

Cleaver^s  Kettles.  Shoridan'H  Kettles.  Miller's  iStill.  Adams*  Kettles.  Jchn- 
son  A  Sanford's  Kettles.  Wade-Kettle.  Neffy-Pan.  Brown  A  InriDg's  Still. 
KeUy,  Briggs  &  Co.'8  Soap  Pan.    Bnmdage  ft  Co.     Salazer's  Soap  Kettlee. 

20.  EUurris  A  Bvans'  Sugar  Houae  Work. 

21.  Iiowber'a  Ck>tton  Seed  Huller. 


22. 


Pendulum  Bnginea,  28'z42'. 
No8.  1  and  2. 


23.  Ribbon  Bngine  for  Stem  Wheel  Boat. 

24.  Delgardo's^Rice  Mill  Work. 

26.    Hutchinaon'a  Work. 

Skimming  Spout.  Bell  Fixtures,  E.  Lind.  C.  136  and  C.  143  for  Don  NichoUs 
Plaud.  Feed  Pumps  for  Mount  Victory.  Cattle  Mill  for  Don  Felix  ClauielL 
Piston  for  E.  Lind.  Work  for  Don  Jacinto  Cora.  Work  for  T.  Harper. 
Work  for  A.  Vilaret.  Work  for  Don  Juan  Pou.  Crosshead  for  Estate 
L.  Bethelem.  J.  Gaicur's  Crosshead.  Don  A.  Vilaret's  Cattle  Mill  Gear. 
C.  131,  Don  Juan  Anglado.  Estate  Gregoria.  C.  No.  394,  Wrought  Iron 
Tank  for  Nicholas  Plaud.  Rock  Shaft  for  Don  S.  Antonetie.  Clauzel  Her- 
manoB.  Brasses,  Don  T.  E.  Boyrie.  San  Juan,  Estate.  CUrifier  Pipes, 
Eelix  Clauzel 

26.    Berdan's  Automatic  Oven. 

27. 

28.  Traverse|Irontand 'Oun  Fixtures  for  Forts. 

C.  12,  C.  258,  C.  9,  C.  81 ;  C.  711,  Block  and  Hook  for  Diving  Bell. 

29.  Pillow  Blocks,  Hangers,  PuUeys  and  Fly  Wheels. 

Engine  D.  14,  Fly  Wheel.  Do.  E.  8,  9  and  10,  Fly  Wheel.  Do.  B.  10,  Fly 
Wheel.  Do.  15'x  36',  Fly  Wheel.  Water  Wheel  Shaft  for  Ivanhoe  Milk 
Meyer  t  Popenhausen,  Shafting.  Do.  Pulleys.  Hangers  for  U"  aod  2" 
Shafts.  Fisher  A  Bird's  Fly  Wheel.  H.  P.  C.  10  x  20  Fly  Wheel.'  H.  P.  C. 
12  X  24'  Fly  Wheel.  H.  P.  C.  14  x  30'  Fly  Wheel  18  x  4,  3,  Fly  Wheel 
Mortise  Wheel  for  Sloan  ft  Leggett 

Orane  Alterations.    I.  0.  Nos.  23  and  24. 

Blowing  Bngines.     "  Roanoke  "  Blowing  Engine.     *'  Gren.  Admiral  '*  do. 


30. 
31. 
32. 


33. 
38. 

39. 
40. 
41. 


Blowing  Bngines. 
"  City  of  New  York."    A.  B.  58.    S.  L.  30.    A.  B. 

emer."    *'  Augusta."     **  Metropolis."    A.  0.  1. 

A.  B.  61. 

34.    36.    36.    37. 


17.    '-Alabama." 
"Ash  and  Oak." 


"North- 
A  0.3. 


Havana  Arsenal  Works. 
Cupolas.    Building  for  Rolling  Mill.    Rolling  Mill.   Bed  for  Break  Lathe.  Plate 

Bending  Machine. 
Tucker  A  Cooper's  Square  Engine,  26  x  48. 
Johnson's  Shutter  Machine.    Sectional  Dry  Dock  Work. 

Bngine  Designs  of  ▼arious  kinds. 

Lake  Propeller  Kngine,  182.  Kngine  Space,  comparison  of  Engines.  Proposed 
Plan  for  the  "  Rio."  Do.  for  Puniptng  Kngine.  Do.  for  Russian  O.  B.  En- 
gines. Pl«n  of  "  Constitution,"  for  German  liue.  Engines  for  Rebel  Bm 
'*  Merrimac."  Do.  for  •'  Gen.  Admiral."  Do.  for  '  Minnesota."  Stern  Poj 
Bearing  for  "  Megera."  Kngine  of  Sloop  of  Wnr  "  Iroquois."  Sugir  Mill 
Kngine.  Engines  for  U.  S.  Sloops  of  War  at  Gosport  H.  P.  OseiJWor 
Propeller.  Vertical  Pumping  Kngines. 
42,    Joimson'a  Engine  for  Oima.    ^^^  llof^^  WiA  Coeta  Rica  Gondeoser,  Ac. 
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N08.  1  and  2  Newtown.    S.  C.  Ferry  Boats. 
Four  Ferry  Boat  Engines,  A.  B.  52,  53,  64  and  55. 
Tracing  of  Ferry  Boat  "  D.  S.  (rregory." 

Out  Ofii. 

Campbell  k  Thayer.  Horatio  Allen.  Harlan  k  Hollingworth.  Mathews  k 
Moore.  J.  F.  Ward.  Sutton  A  Co.  I.  P.  Morris  A  Co.  Tucker,  Cooper  ft 
Co.  Danbar  A  Bartley.  Pease  A  Murphy.  "  Underwriter."  Merrick  A  Son. 
Betta,  Pursey  A  Co. 

Tzanga's  Engine. 

L.  F.  Nos.  1,  2,  3,  4,  5  and  6.  A.  Fitch.  Shop.  Hazard  Powdor  C/O.  Hoe  A 
Co.     Tatham  Bros.     Bellingham  Steam  Engine  Co. 

L.  F.  Nos.  5  and  6. 

B.  F.  N06.  7  and  8 ;  Sloan  A  Leggett. 

Lee  A  Lamed. 

Lee  A  Larned. 

Lee  A  Larned 

Fire  Engine  Alterations  for  Horses. 

57. 

*'  Adriatic." 

A.  0.  4  and  5  or  "  Arago." 

'*  Adriatic." 

"  Webb"  or  "  America."     "  Santa  Anua  "  or  ''  Edgar." 

"  Adriatic,"  Alterations. 

"  Russia  "  or  "  Japanese." 

'*  Golden  Gate  "  or  ''  G.  G." 

1.  O.  19  and  22,  or  "Ashuelot"  and  "Pawtuxct." 

A.  0.  No.  1  or  "Augusta."     A.  0.  No.  3  or  "  Kuoxville." 

"  Siain  Engines."     "  Rio  "  Engines. 

A.  0.  No.  2,  "  John  L.  Stephens." 

70.     71.    72.    73.    74.    75.    76.    77.    78.    79.    80.    81.    82.    83. 
B4.    85.     86.     87. 

D6ck  Plans.  &c. 

"Arago,"  Midship  Section.  "  Berry,"  do.  "Ash  and  Oak,"  do.  *'  Peru,"  do. 
*  Lion  and  Eagle,"  do.  "  Russia,"  do.  "  Cherokee,"  da  A.  B.  17,  Gallows 
Frame.  '*  Boston,"  Deck  Plan  and  Gallows  Frame.  "  Oregon,"  Gallows 
Frame.  "June,"  do.  "Wm.  No.  2,"  Deck  Plan  and  Graliows  Frame. 
"Hornet,"  Gallows  Frame.  "  Vixen,"  do.  "Newport"  (1846).  do.  "  Erie," 
do.  "Cuba,"  Deck  Plans.  "Eagle,"  do.  "  Siam  I,"  do.  "Rio,"  do. 
"  Quinebaugo,"  do.  Design  for  Ferry  Boat.  "  Franklin,"  general  arrange- 
ment of  Machinery.  A.  O.  Nos.  4  and  5,  Boiler  Keelsom.  N.  and  S.,  gen- 
eral arrangement  A.  B.  No.  67,  "Newport  Section."  S.  L.  30  and  31, 
Suspension  Frame.  "  Guadaloupe,"  da  "  Berry,"  do.  "  Southerner,"  do. 
"  Northerner,"  da  "  Santa  Anna,"  da  A.  0.  Na  2,  da  A.  0.  Na  4,  do. 
Johnson's  Engine,"  Section  and  Gallows  Frame.  "  Berry,"  general  arrange- 
ment of  Machinery. 
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89.  Oaneral  Plans,  Marine  Bnginea. 

H.  D.  No8.  63  and  64,  "  Wampanoag."  S.  L.  No.  30,  "  NaahvOle."  J.  B.  2 
and  3,  "  Moaterey "  and  "Mariposa."  G.  A.,  "  General  Admiral"  G.  A. 
3  and  4,  "Rede Italia."  "Humboldt"  "Atlantic."  "Florida."  "Golden 
Gate."  "Adriatia"  "Arctic."  1.  0.  19  and  22,  "  Ashuelot "  and  "Paw- 
tuxet"  "  Webb  "  or  "America."  A.  B.  No.  68,  "  Constitution."  A.  B.  Na 
2,  "John  L.  Stevens."  G.  B.  Nos.  5  to  12,  "Unadilla,"  "Seneca."  "  Pern- 
bina,"  "Ottowa."  J.  B.  No.  1,  "North  Carolina."  G.  B.  13  to  18,  "Aroos- 
took,"  "Kennebec,"  "Ottowa."  I.  E.  No.  16,  "Sebago."  I.  K.  17.  18 and 
19,"  Port  Royal."  "  Sonoma."  "  Conemoiigh."  "  N.  and  S.,"  *'  Florida  ' 
and  "Alabama."  G.  B.  1  to  4,  "  Franklin."  "  Berry  "  or  "  Marion."  *^  Co- 
lumbia." "  Leon  "  (Spanish  Steamer).  "  Lion  and  Eagle."  "  Guadaloupe" 
"Arctic."  "Northerner."  "Ash  and  Oak."  "Pabnetto."  "Hermann." 
"Porio."  "Elk  and  Deer."  F^gar "  (Mexican  Steamer).  "Russia."  S.W. 
1  and  2,  "Adriondack." 

90.  Deck  Plans,  &c. 

A.  0. 4  and  5,  or  "Arago."  "  Humboldt."  "  Russia."  1.  O.  1 9  and  22,  "Ashu- 
elot "  and  "  Pawtuxet."  "  Rio."  A.  B.  58,  "  Constitution."  A.  B.  60,  *'Sa^ 
rameiito."  A.  B.  60.  A.  B.  66.  A.  B.  63.  A.  B.  69.  A.  B.  61.  A.  B.  62 
and  65.  "Joseph  Belknap,"  Gallows  Frame.  " Northerner,"  Deck  Plan. 
I.  E.  13  and  14,  Framing.  G.  A.  3  and  4.  G.  A.,  and  G.  A.  3  and  4,  Deck 
Plan.  I.  E.  15,  Engine  Frame.  1.  E.  16,  do.  I.  E.  17  to  19,  do.  "Crom- 
well," Deck  Plan.  "Arctic,"  do.  I.  E.  18  and  19.  "Ribbon."  "Crom- 
well," Keelsom.  Plan  of  Steam  Yacht.  1.  E.  17,  Deck  Plan  and  Frame. 
"Adriondack."  A  0.  1.  A.  B.  17,  Suspension  Frame.  "  Atlanlia"  Iron 
Deck.  "Atlantic."  "Columbia."  "Havre,"  Deck  Plan.  "Arctic,  do. 
8  L.  31.  A.  B.  18.  Gallow^Frame.  Proposed  Plan  of  Steam  Lighter. 
"Berry"  or  "Marion,"  Boiler  Keelsom.  A-  0.  2.  "Adriatic,"  Suspensioo 
Frame.  S.  E.,  Frame.  "Washington,"  Suspension  Frame.  "Newport>" 
Gallows  Frame.  "  Cuba,"  do.  "  Edgar  "  or  "  Santa  Anna."  "  Albemarle," 
Iron  Steamer.  "Golden  Gate,"  Suspension  Frame.  "Elk  and  Deer  "or 
"CaUfomia,"  and  "Oregon,"  A  Frame.  "A  0.  4  and  5,"  Dedc  Plan. 
"Peru,"  do. 

91.  Steamboat  Bngines.    General  Plans. 

LE.  7,  8  and  9.  "Rio."  "Siam."  "Jime."  "Comet"  "Oregon."  "Erie." 
"Wasp."  "China"  or  St  Lawrence."  "Boston."  "Hornet"  *♦  Newtown," 
for  Ferry  Boat  "Martha."  A.  B.  61,  "Long  Island."  "Tigress."  "Cali- 
fornia" or  "Wm." 

92.  Wrought  Iron  Vessels. 

"Rio."  "Ribbon."  "Vencedor."  Plan  of  Iron  Boat  for  Captoin  Newton. 
Do.  for  Coast  Survey. 

93.  Stationary,  Beam,  and  Pumping  Bnginea. 

N.  0.  Pumping  Engine.  Pumping  Engines,  E;  P.  B.  B.  17  and  18  (PoUi'b); 
D.;  C.  A;  B.;  F.  1.  High  Pressure  Engine  120,  H.  P.  for  Chas.  Edmona- 
ton;  Y»  12  X  24.  L.  F.  2.  B.  F.  P.  1.  Y»  3  and  4.  Engine  4"i26". 
L.  F.  6.    Vertical  Beam  Engine,  8  x  18.    L.  F.  9,  and  Nile  Pumps. 

94.  Plan  and  Arrangements  of  Sugar  Work. 

General  Plan  of  Engine  and  Mill  "C."  Yznag^'s  Arrangement  Bradin*!  ^^ 
Sugar  Mill  C.  11.  O'Hard,  Jacobs  A  Co.  Don  Juan  Vivas.  Valcour  Aims. 
Fortier  Brotliers.  C.  K.  Diamond.  Mill  D.  3  and  4.  E.  20.  I.  A  H-  Pw^ 
kiuH.  Brin^ers,  Clarifers.  Gordon's  Plantation.  Lutory.  James  Porter. 
Henry  M^Call  DeForest's.  Wilkinson's.  Lapices.  Xennoe.  DoouniqM 
De  Lober.  Tillotson.  Lanfear  k  Polk,  Mill  F.  3.  Massary.  BringiOT 
Tiger  Arrangement  Barrows'.  Perkins*.  Mill  D.  Femandy.  Mill  L  Sf 
Arrangement  C.  11,  do.  Craig's  do.  Osgood's  do.  Bliss*  do.  MUID.  T 
do.  McManus'  do.  ForestaH's  do.  Joubert  do.  Colton  do.  Cook  k  CaM- 
^vel^8  do.    Johnson's  do.     E.  6. 
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5.  Stationary  Horizontal  Bngines  and  Steam  Pumps. 
Hor.  H.  P.  Engine,  12x30.  Do.  No.  7.  H.  P.  Con.  Rod  Engine,  16"  x  3', 
No.  5.  Steam  Pump  B.  No.  I.  Do.  No.  1 .  Do.  Nos.  5  and  6.  Congress 
Pumping  and  Blowing  Engine.  Pumping  Engine  S.  L.  No.  30.  **  Russia  " 
Steam  Pump.  6.  B.  13  to  18  do.  Engine  Z.  No.  1.  Oscillator  No.  1. 
Hunt's  Engine.  Portable  do.  Ribbon  do.  5  Horse  Engine,  New  Plan. 
H.  P.  Con.  Rod  Engine.  Engine  E.  Nos.  1  and  2.  Do.  20"  x  4',  No.  2. 
Do.  8i"  X  30",  A.  No.  26.  Do.  16"  x  3',  No.  6.  Do.  6"  x  12".  Do.  H.  D. 
No.  94,  6"  X  1 2".  Franklin  Elevating  Engine.  Atlantic's  blowing  Engine. 
H.  P.  Con.  Rod  Engine,  8"  x  18",  Nos.  2,  3,  4  and  6.  Roanoke  Blowing 
Engine.  Crane  Alterations,  I.  0.  23  and  24.  Borden's  Engine.  Blowing 
Engine,  I.  E.  18  and  18. 

5.  H.  P.  Bngines.    Arrangements  of  Pipes. 

Campbell  &  Moodie.  Improved  Steam  Saw  Mill.  New  Orleans  Cotton  Press 
Co.  Rolling  Mill  Engine,  A.  No.  8.  Engioe  20"  x  4',  No.  2,  for  Jewell  ft 
Son.  Johnson's  Draining  Wheel.  Engine  A.  i^O  and  34,  Freeman's.  Tucker 
A  Cooper.  Deits  A  Brothers.  F.  No.  Hy  Engine.  E.  Nos.  8,  9  and  10,  do. 
Yznaga's  do.  H.  P.  Con.  Rod  Engine,  14"  x  3'.  Old  Shop  Engine.  John- 
son's Flour  Mill.  House  of  Refuge.  Doanes.  Fowler.  Lowber.  Lamens. 
Engine,  18"  x  3^,  No.  1.  Do.  E.  No.  2,  Noah  Waterbury.  Thompson ville 
Carpet  Co.  N.  Y.  Dyeing  and  Printing  Co.  Engine,  -D.  10  x  11,  Murdeck's. 
Latory's.  Stoddard  &  Dunham.  Forsythe  &  Simpson.  Engine  G.  No.  1. 
Brick  Arrangement. 

7. 

8.  Wheels  and  Propellers. 

Water  Wheds.—A,  B.  ei.  "Siam."  A;-B.  68.  A.  B.  69.  A.  B.  60.  "Rio." 
L.  P.  30.  '^Atlantic."  "N.  k  L."  A.  0.  2.  "G.  G."  "Columbia."  A.  0. 
4  and  6.  "Adriatic."  "Arctic."  "Berry."  "Elk  and  Deer."  "Metropo- 
Us,"  Proposed  Plan.  "Lafayette."  A.  B.  17.  "Webb."  A.  B.  51.  "Wm." 
"Ash  and  Oak."  "Santa  Anna."  A.  A.  18.  A.  0.  1.  "Northerner." 
'*  Newtown."  /Vopcifer*.—"  Russia."  I.  0.  19  and  22.  "Adriondack." 
G.  B.  13  to  18.     G   B.  19  to  22.     "Revenue  Cutter."     "H.  D.  63  and  64." 


O. 

A.  B.  56  and  57.     "  City  of  Boston  "  and  "  City  of  New  York,"  or  "  Mohawk  " 
and  "Yantic." 

1.  "  Atlantic,"  Details  and  Repairs.     V.  D.  92  and  93. 

2.  A.  B.  18  and  51,  or  " Fairhaven"  and  "  Long  Island"  Ferry  boats. 

3.  "Atlantic." 

4.  A.  B.  17,  or  "Metropolis." 
6.  "Atlantic." 

6.  A.  B.  17,  or  "Metropolis." 

7.  "  Arctic." 

8.  • 

9.  "Baltic"  Repairs. 

0.  S.  L.  30  and  31,  "  Nashville  "  and  "  Columbia." 

1.  "  Havre." 

2.  "Columbia,"  for  the  Pacific. 

3.  "Franklin." 

4.  N.  and  S.  and  "  Berry,"  "  Alabama,"  "  Florida." 

5.  "  Washington,"  "  Hermann,"  "Lafayette." 
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116.  "  Ash  and  Oak,"  or  **  Cherokee  "  and  "  Tennessee." 

117.  ••  Xorthemer,"  "  Elk  and  Deer."  or  "  California"  and  "OregoiL" 

118.  H.  D.  63  and  64,  or  "Wampanoag." 

119.  Horizontal  High  Pressure  Bngines,  New  Patterns. 

1 7  X  24,  Sackett  k  Mackey. 

120.  H.  D.  63  and  64. 

121.  S.  W.  1  and  2,  ••  Adriandack." 

122.  H.  D.  63  and  64. 

123.  S.  W.  1  and  2. 

124.  6.  A.  1  and  2,  "General  Admiral" 

125.  G.  B.  19  and  22,    •  Miantinomah." 

126.  G.  A.  1  and  2. 

127.  G.  B.  13  to  18,  •*  Aroostook,"  "Kennebec"  and  "Owasoo.*' 

128.  G.  A.  1. 

129. 

G.  B.  1  to  4,  for  "  Russia."  G.  B.  5  to  12,  "UnadUla,"  "Seneca,"  "Pembina"' 
"  Ottawa." 

1 30.  G.  A.  3  and  4,  "  Re  d'  Italia." 

131.  V.  D.  68  and  69,  "  Clara  Clarita." 

132.  Copied  Drawing  of  "  Wampanoag,"  for  Navy  Dep't 

133.  J.  B.  1,  Cromwell's  Iron  Boat,  *'  North  Carolina." 

134.  "  Roanoke's"  Alterations. 

135.  J.  B.  2  and  3,  "  Monterey  "  and  "  Mariposa." 

136.  137.     138.     139.     140.     141.     142.     143.     144. 

145.  Horizontal  H.  P.  Engine,  New  Patterns. 

G.  528,  Burr  A  Black,  Louisville,  Ey.     G.  978,  Acadia  Coal  Co.,  Nova  Sootia. 

146.  147.     148.     149.     150.     151.     152.     153.     154. 

155.  Sea  Valves  for  Steamers. 

G.  A.  3  and  4,  Padflc  Mail  Steamers.  Stills  for  Making  Fresh  Water.  For- 
tier.*  Brother.  B.  389,  Morten's  Heaters.  I.  0.  19  to  22,  Fresh  Water 
Apparatus.     E.  72. 

156.  New  Orleans  Pumping  Bngine. 

157.  Delgardo's  Beam  Bngine.    A.  60. 

158.  Nile  Pumping  Bngine. 

169.    Beam  Bngine.    H.  1.    Do.  B.  F.  1. 

160.  Borden's  Puinping  Bngine. 

161.  Beam  Bngine.    C.  B.  4  and  6.    Yelodius  and  S.  B.  Massary. 

162.  Pipes  and  Work  for  SUver  Lake  Bffine, 

Dutchess  Co.,  N.  Y.    Geo.  H.  Brown. 

163.  Beam  Bngine. 

C.  A.  1,  2  and  3,  for  A.  N.  Jubert,  Guyana,  OUara  Jacobs'  Estate,  Ck>ncoiifift 

164.  I.  £.  16,  "Sebago." 

165.  Bridges,  Post's  Patent  Truss. 


CATALOGUE    OF    DRAWINGS.  57 

166. 

I.  E.  Engines  for  Ferry  boats.  I.  B.  78  and  9,  "  Lydia,"  '» Addie,"  "  Agnes." 
I.  E.  10  and  11,  •*  Ellen  "  and  *'  Louise."  I.  E.  12,  "  New  York  of  Albany." 
I.  E.  13.  14  and  15,  Dr.  Rainey's  3  Ferry  boats. 

167.  Bridges,  Post's  Patent  Truss. 

168.  I.  E.  17,  18  and  19,  "Port  Royal."  "Sonoma,"  "Connough." 

169.  Beam  Bngine,  S. 

170.  Dredging  Boat  for  New  Orleans. 

171.  Steam  Pumps,  A.  B.  and  2. 

172.  173.    174.    175.     176.    177. 

178.  Horizontal  Engine  Designs. 

179.  -Borden's  Hoisting  Bngines,  for  BAines. 

180.  H.  P.  O.  Bngines,  15x36. 

181.  Oovemors  for  Bngines. 

Engine,  15x36,  6.  Do.  A.  26.  H.  P.  Con.  Rod,  size  2.  Do.  5,  8,  9  and  10. 
Do.  7.     Do.  14x48. 

Ohronometric  Oovemors. 

P.  M.  a  S.  Co.,  Gov.  Acct.  L.  F.  2.  Engine,  18x3^.  Brower's.  N.  Y. 
Brick  Co.     C.  A.  1,  2  and  3.     Pumping  FiUgine,  B.  19.     Silver's  (Jovemor. 

182.  H.  P.  C.  Engines,  14x24.     Do.  14x30.    Do.  14x48. 

183.  Horizontal  Bngines,  (Old  Pattern.) 

D.  12x48.     E.  15x48.     E.  16x48.     F.  18x48.     G.  20x48. 

184.  H.  P.O.  Engines,  6x12.     Do.  8x18.     Do.  10x20.     Do.  10x24.     Do.  12 
x24.     Do.  12x30. 

185.  Horizontal  Bngines,  (Old  Pattern.)    18  x  42. 

186.  Valve  Qear  for  H.  P.  Bngines.    Stephenson's.  4 

187.  Horizontal  Bngine,  (Old  Pattern.)    B.  10  x  36.  C.  1 2  x  36.     X.  1 5  x  36. 

188.  Repairs  for  H.  P.  Bngines,  Cylinder  Valves.  Morten's  Engine. 

189.  Horizontal  Bngines,  (Old  Patterns.)    A.  8  x  30. 
190. 

191.  5  H.  P.  Engine,  New  Series. 

192.  A.  B.  Engines,  (58 — 102.)    Cast  Iron  Work.     Main  parts  common  to  all. 

193.  A.  B.  67.     "Newport," 

194.  A.  B.  Engines,  (68 — 102.)    Wrought  Iron  Work.     Main  parts  common  to 
alL 

196.  A.  R  67.     "Newport." 

196.  A.  B.  Engines,  (58 — 102.)    Valve  Gear  and  Instrument  Fixtures. 

197. 

198.  A.  B.  (58 — 102.)    Valves  and  Strainers. 

199. 

200.  A.  B.  (58—102.)    lipes  and  Tanks. 

201. 

202.  A.  B.  (68—102.)    Galleries. 

203.  A.B.  60. 
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204.  A.  6.  (58  to  102.)    Scale  Drawings  and  Wood  work. 

205.  A.  B.  58  and  59.     Old  Drawings. 

206.  A.  B.  (58 — 1 02.)    Circulating  Pump  Fixtures. 
207. 

208.  Begasse  Furnace.     A.  Stillman. 

Sugar  Cooler.  Martinez,  Gonzales  A  Co.  Sugar  Cooler.  Garros  Begasse  Fur- 
nace.    Perkins'. 

209.  Charcoal  Retorts. 

porter's.  McManus'  Bone  Black  Betorts.  C.  H.  Diamond's  Retort  Tillot> 
son's  do.     Perkins'  do.    Harris,  Evans  &  Co's  do. 

210. 

211.    Oarricke's  Turbinate  Pumps. 

212. 

213. 

214.    House  Heating  Apparatus.   Green  Point  School  House.    Stewart  Brown. 

216.  Air  Pumps. 

H.  26:j,  Air  Compressors  for  Twin  River  Silver  Mining  Co.  Brown's  Air 
Compressors. 

216. 

C.  945.  Hoisting  Machine,  2  Drums.  D.  885,  do.,  6  do.  H.  1,195,  do.,  2  da 
U.  471,  do.,  1  do.     Capstan  Gear,  P.  M.  a  S.  Co. 

217.  AUen's  Oar  Seat 

Bucket  for  Mud  Digger.  Pile  Driver.  Washing  Machines.  R.  R.  Car  Box, 
for  Mississippi  R.  R. 

218.  Shop  Tools,  Ac.,  Work  Oearing,  &c. 

PIhus  and  Lithographs  of  Shop.    Cars  for  Shop  R.  R. 

219.  Oscillators.    Stfitionary  and  for  Hoisting  and  Blowing  Engines. 

220.  *'  C.  E."    Commission  Experiments. 

221.  Laflin's  Fibre  MilL     "H.  M.  2,"  do. 

222.  American  Air  Light  Oo. 

223.  Fibre  Onus. 

224.  Brick  Machines. 

226.    Force  and  Suction  Pumps. 

Texidore  &  Brothers'.  Estate  St  Helena  Force  Pumps.  Don  Felix  Clauzel 
do.  Pedro  Virilla  Molasses  Pump.  Don  Nipholas  Plaud  Liquor  Pump. 
Ferguson's  Vacuum  Pump.  Plan  for  working  Pump  at  "Works."  Aimes' 
Force  Pump.  Saiver's  Lifting  Pump.  Dr.  Rainey's  Pumps.  Gilbert, 
Moody  k  Secor's  Pump. 

226.  Brick  Machines. 

227.  Valves,  Oocks,  &c. 

Safety  Valve  for  Boiler  of  Pumping  Engine,  B.  1.  3,  Charging  Valve  for 
Vacuum  Ptin.  Check  Valve.  Do.  with  Brass  Ball.  2,  Safety  Valve.  12, 
Vacuum  Valve.  Filter  Valves.  Screw  Stop  Valves.  4,  22.  3,  17.  2)<, 
Safety  Valves.  2,  7,  do.  6,  27.  3,  Safety  Valve.  4,  do.  Cock  fw  Indi- 
cator. Brass  Globe  Valves.  2,  11,  Safety  Valves.  2^,  3,  do.  2^,  13, 
do.  4,  18,  do.  2,  10,  do.  4,  12,  do.  7,  8,  do.  Double  Steam  Stop 
Valves.  43^.  25,  do.  1^,  1,  do.  5,  20.  do.  5,  26,  do.  2^,  13,  do.  5|. 
21,  do.  1 4,  3,  do.  1)4,  1,  do.  4,  6,  do.  3>^,  23,  do.  6,  5,  da  1J<,  % 
do.  2}4,  16.  do.  4>i,  42,  do.  2>i,  4,  do.  3i,  16,  do.  2,  3,  do.  3,  «, 
do.    2,  5,  do.    2,  6,  do.    Steam  Screw  Stop  Valves,    li,  4,  da    S,  •,  da 
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2^,  Brass  Charging  Valve.  3,  Discharge  Cocks.  4,  do.  Globe  Oil  C«>ck. 
Outboard  Delivery  Valve.  B.  924,  Galway  Si  Caseda.  3.  Safety  Valve  for 
Aimea  C.  65,  Stop  Valve.  Arago's  Feed  and  Blow  off  Valve.  S.  W.  1 
and  2,  Blow  off  Valves. 

28.  liithographfl,  Prints,  Ac, 

29.  Marine  Boilers,  Horizontal  Tubular  and  Flue. 

A.  B.  62,  65  atid  66.  A.  B.  59.  A.  6.  61.  Atlantic.  Shop.  A.  B.  60.  A. 
Morgnn.  Bay  State.  Mohawk  and  Yantic.  Gary  k  Co.  Revenue  Boiler, 
&c.  Cromwell's  Iron  Boat  Baltic.  G.  A.  A  and  4.  G.  A.  I.  0.  19  and 
22.  Alabama  type,  1.  Do.  do.  2  Wra..  1  G.  G.  Williamsburg  Ferry 
Boat  Hermann.  Santa  Anna,  or  Edgar.  Fox.  Experimental  Boiler. 
Clara  Clarita. 

30.  Planers. 

Portable.  Large  Planers.  Planing  Machine,  1.  Do.  I.  1  and  2.  New  do. 
Boston.  English  Planer,  for  A.  Collyer  &  Co.  Small  Planing  Machine. 
Large  Turn  Table  Lathe  Shop,  1. 

}1.    Marine  Boilers,  Vertical  Tubular. 

G.  B.  19  to  22.  Arctic.  Collins.  San  Jacinto.  S.  W.  1  and  2.  G.  B.  1  to 
4.     G.  B.  5  to  12.     G.  B.   13  to  18.     Atlantic.     Roanoke   Donkey   Boiler. 

A.  B.  17.     Michigan.    Gordon.     Adriatic. 

12.    Lathes. 

Havana  Arsenal  Lathe.  Lathe  A.  5.  Do.  Y.  9.  Do.  F.  Do.  B.  2.  Do.  Z. 
25  and  26.  Do.  Y.  3  and  4.  Tupper's  Lathe.  H.  L.  Strong's  Lathe,  A.  6. 
Lathe,  A.  1.     Large  Face  Lathe.     Wm.  Seller's  Shafting  Mxchine. 

}3.    Marine  Boilers,  Flue. 

A.  B.  58.  Shop  Boiler.  A.  0.  1.  Santa  Anna.  I.  K.  12.  Washington. 
Fletcher,  Harrison  Sl  Co.  Tatham  k  Brothers.  S.  A.  Halsev.  Hoadley  ft 
Street  Star  of  the  South.  Victoria.  A.  0.  4  and  5.  I.  E.'l3, 14  and  15. 
I.  E.  t,  8  and  9.  Booth  A  Edgar.  A.  B.  51.  S.  L.  30.  Southerner.  Ala- 
bama. Webb  or  America.  Columbia.  Tieresp.  C^hampion  of  I^ake  Erie. 
Florida.  Lackawana  or  China.  General  Tacon.  Bazan.  Kosciusko. 
Leon.  (Congress.  Sabago.  Sunwick.  Marion  or  Berry.  Newtown  or 
Martha.  Neptune.  A.O.  1.  Johnson's.  Maryland  Mining  Co.  Ash  and 
Oak.  Star  and  Oregon.  Erie.  Nortliemer.  China.  E.  D.  1.  A.  B.  18. 
.Meta.  Ferry  Co.,  South  and  Union.  June.  Franklin.  Rimae.  AchiUas. 
Guadelquiver.  N.  and  S.  Humboldt.  Four  Ferry  Engines.  Sloan  k  Leg- 
get 

\4.    Drilling  Machines  and  Boring  Mills. 

Giraffe  Dnll.  Portable  Boring  Machine.  Boring  Table.  1.  Boring  Pars. 
Boring  Bar  for  Cone  Valve.    Do.  for  Taper  Holes.     Radial  Drill. 

16.    Boilers.    Cylinder,  Flue  and  Plain  Cylinder,  High  Pressure. 

C.  315,  C.  638,  C.  641,  Oriatavia  k  Co.  I.  k  H.  Perkins.  Thomas  Hutchin- 
son. Don  A.  Villerett.  C.  26.  C.  1.  Jacinto  Cora.  Fibre  Mill.  H.  P. 
Con.  Rod,  14x  48.  C.  435,  C.  436.  A.  60,  Delgard.  B.  518,  B.  519,  Capt 
Hart     Milledgeville  Manufacturing  Co.     Wilkinson.     Texidor.    Burchard's. 

B.  10,  R.  S.  Place.  C.  B.  8  and  4.  E.  Lind  for  Engine,  15  x  13.  R.  Hoe 
k  Co.  B.  F.  2,  DeForrest  0.  A.  Fernandez.  Peter  Cooper.  R.  H. 
Steel'y.  F.  D.  1.  Hunt's  Saw  Mill.  B.  638,  E.  Gaudelet  Richardson. 
Kettridge.  Perkins.  Engine  B.  10.  DeForrest  k  Co.  Opperheimer's.  G. 
B.  Nichols.  Brice.  F.  D.  C.  Boiler.  Don  Jacinto  Cora.  C.  B.  4  and  5. 
Robert  Stevens.  DeForrest  k  Hodge.  New  York  and  Erie  Railroad  Co. 
Nile  Pumping  Engine.  E.  20.  Thompsonville  Carpet  Co.  Luther  k  Ma- 
son. YznagH's  Engine.  A.  Coit  Benedict  k  Burnham.  American  Bible 
Society.  Tracey's.  Hazard  Powder  Co.  H.  P.  28.  D.  F.  Tieman.  Stien- 
way  k  Son.  Delogney's.  J.  Jewell  k  Son,  Engine  20  x  4,  2.  Sanchez. 
G.  H.  Delacroix.  Schlessinger.  Royal  Arsenal,  Havana.  Don  Simon 
Arrechea.     Don  Carlos  Malibran.    G.  B.  Lamar.    Scull  k  Manuel. 
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236.  Bolt  and  Screw  Machine. 

Key  Ciroovinj?  do.  SlottiiiK  do.  Place's  new  Screw  Cutting  do.  Bolt  do.,  5. 
Hodge's  Screw  Cutting  do.  Screw  do.,  7.  Small  Crank  Slotting  da  Pfl- 
lar  do.     Key  Grooving  do. 

237.  Boilers,  LocomotiTe.    Vertical  Tubular  and  Donkey. 

A.  B.  60,  61,  62,  66,  GO,  92  and  93,  Donkey  Boilers,  A.  B.  68,  Donkey  BoU- 
ors.  Rio.  Pacific  Mail  Donkey  Boilers.  Cypress.  S.  L.  31,  Donkey  Boil- 
er. S.  L.  3,  do  Berry,  do.  N.  and  S.,  do.  Aaa  Fitch.  Hydrauhc  Eng., 
II.  2  or  Y.  6  and  7.  Parsons  &  Co.  Plainer  A  Smith.  Bird's.  Bathing 
(.'o.  N.  D.  or  C.  K.  Boiler.  J.  W.  Wallace.  Baldwin's.  Lowber  k  Leroy. 
(rwynu.  Ribon  Boiler.  Gale  &  Co.  Stoddard  k  Dunham.  C.  K.  Dia- 
mond 6l  Co.  Siam  Kngine,  2  and  3.  Boiler  Shop  Boiler.  Johnson  A 
Brother's.    Osgood'8  Boiler. 

238.  Punches. 

Gooseneck  Punchin;^  Machine.  R.  R.  Punch,  for  Raleigh  and  Gaaton  R.  B. 
('o.  Screw  Punch.  Fly  Punch.  Boiler  Shop  Punch.  Hand  Punches,  for 
Havana  Arsenal.  Double  Acting  Puncliing  Machine.  Screw  Punch,  for 
Coppershop.     Hydraulic  Punching  Machine. 

239.  Boiler,  Horizontal,  Cylinder,  Tubular. 

Ranson.  I.  k  B.  Johnson.  A.  0.  4  and  6,  Pumping  Engine  Boiler.  Engine. 
Y.  9  and  10.  Manhattan  Gas  Co.  Royal  Arsenal.  Tillotson.  House  of 
Refuge.  7  H.  P.  Boiler.  6  H.  P.  do.  Hiscox.  Hermann,  Donkey  Boiler. 
Baltic,  do.  Collins.  G.  A.  Donkey  Boiler.  Stedman.  James  M.  Shaw. 
Watermire  A  Brenian.  Bowery  Savings  Bank.  Locomotive  Boiler,  1.  Da 
2.  Funiioling  Machine.  Mackert's  Lock  Factory.  R.  M.  Stratton.  Pa- 
cific Mail  S.  S.  Co.  B.  819.  Habana  R.  R.  Atlantic's  Pumping  Bofler. 
Domingo's.  Cnuio  Boiler.  Russia's  Donkey  Boiler.  C.  684.  John  A 
Moore.     Dr.  Ilerigronet's. 

240.  Mabbett's  Railroad  Ohair  Punch.    Boiler  Shop  Table  Punch. 

241.  Boiler  Fixtures.     H.  P.  Stationary. 

242.  Boiler  Shop  Tools. 

Riveting  Machine.  Shears.  Plate  Bending  Machine.  Da  da  for  Havana 
Arsenal.     Shearing  Machme. 

243.  Boiler  Fixtures.    Marine. 

244.  Boiler  Shop  Tools. 

Hand  Boiler  Shears.  Shackles.  Pall  Wrenches.  Socket  Machine.  Retail 
Shears.     Adjustable  Hook.    Flange  Clamps.     Bending  Blocks.    Cramps. 

246.    Copied  Drawings. 

A.  B.  62.  66  and  66.  Chauncey,  Montana.  Arizona.  A.  B.  61,  Ootondo. 
Athiiitic,  A.  B.  58,  Con.«»titution.  Tobago.  Tatham  Brothers.  WiUisma- 
burg.  Fanny.  Southenier.  A.  B.  58,  Donkey.  G.  A.  Palmetto.  A  B. 
17.  Metroiwiis.  Victoria.  Four  Ferry  Boats.  Shark.  Boston.  Peru. 
H.  D.  (>3  and  64.  Erie.  A.  0.  1,  Augusta.  Nashville.  Beny  or  Marion. 
Achilles.  Russia.  Columbia.  Crane  Boiler.  H.  D.  63  and  64^  Dookej. 
Bay  State.  Alabama.  R.  R.  Co.  Single  Propeller  Engines.  China.  Koi- 
oiusko.  Star  and  Chvgon.  Northerner.  Columbia.  Ribbon.  Cromwell'a. 
Fletcher.  Harrison  A  0>.  A.  O.  4  and  5,  Arago.  L  0.  19  and  22,  Ashue- 
lot,  Pawtuxet.  Rimac.  Cherokee  and  Tennessee,  or  Ash  and  Oak.  Midi- 
igan.  XewUnvii.  G.  A.  Side  Wheel  Gun  Itoats.  S.  W.  1  and  2,  Adrkn- 
<iack.  Shop  Boiler.  R.H.Simpson.  Leon.  Rd.  Gaudelet  A.  &  66  sod 
57.  City  of  Boston.  City  of  New  York.  A.  B.  59.  Golden  Ci^.  Uiiiob. 
Maryland  Mining  <\k.  June.  Neptune.  A.  B.  67,  Newport.  Henunn. 
Crane  Boiler.  Alabama.  I.  E.  13.  14  and  15.  A.  a  51,  Long  Mand. 
Ti>bago.  Florida.  A.  Morgan.  Georgetown,  &  C.  A.  &  &9,  6C^^  CI,  O, 
65  and  66.  Donkey  Boilers.  Tigress.  Santa  Anna  or 
of  Lake  Erie.     Franklin.    Sur  of  the  South.    Florida. 
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SECOm)  SERIES. 


1.  O'Donnell's  Saw  Mill.  Williamson,  Mimn  k  Go's  Ooooa  Crusher.  Steamer 
Eagle.  Plate  Bending  Machine  for  Boiler  Shop.  Trotter  A  Stillwell's  Pillow 
Block.  Experimental  Account.  Northener^s  Beam.  Drying  Cylinder.  Em- 
pire's Air  Pump  and  Reservoir. 

2.  Steamer  June.  Seller's  Hammer  (old  details).  Loubat's  Girders.  South 
Carolina.    Connecting  Rods  for  S.  M.  Dodge. 

3.  Steamer  Newport  Manhattan  Gas  Co's  Hoisting  Apparatus.  Connecting 
Rod,  Steamboat  Fox. 

4.  Washington  (old  drawings).  Palmetto's  Beam.  Steamer  Oliaba's  Bracing  for 
Thrust  faring. 

6.  Seller's  Hammer.  Steamers  Southerner.  China,  Philadelphia  and  Chesapeake. 
Ribbon  Windiug  Machines.    Washer  Gate. 

6.  Hydraulic  Testing  Machines  for  Pipes.     Exhibition  Building,  Crystal  Palace. 

7.  Benton,  Crook  &  Co's  Blowing  Cylinder.  Foundry  Machinery.  Drying  Cyl- 
inder for  H.  V.  Butler. 

8.  Steamer  Philadelphia's  Cut-off.  Howland  ft  Moller.  Bolts,  Ac,  for  Cattle 
Mill,  B.    Steamer  Massachusetts. 

9.  Coal  Trucks  for  Steamers  and  Sugar  Houses.  Tillotson's  Retorts.  Dr.  Rai- 
uey's  Timber  Baths.    Silver's  Governor  for  Propeller  Caledonia. 

10.  Shafting  and  Pump  for  Manhattan  Gas  Co.  Valves,  Ac.,  for  Freeman  Raw- 
don.    Steamer  Arabia's  Ont-board  Bearing.    Steam  Air  Pump. 

11.  Repairs  to  Engine' of  Henrietta  Estate.  Stand  and  Bolster  for  Star  Shafting, 
Tucker  A  Cooper.  Sole  Plate  for  Star  Shafting,  Tucker  A  Cooper.  Slabbing 
Machine,  Carhart  A  Needham. 

12.  Steamer  June.    Blowing  Cylinders. 

13.  Animal  Black  Machine.     Reefing  Paddle  Wheel. 

14.  Animal  Black  Machine.  Southerner's  Water  Wheel.  Claghom  A  Cunning- 
ham.   E.  Sawer  A  Co.,  work  for.  # 

16.    Steamer  Leon.     Lafayette,  Bracing  for  Cylinder  Slides. 

16.  Cook  A  Caldwell's  Cotton  Machinery.  Hangers  for  Star  Shafting.  Virginia 
Copper  Ore  Dressing  Co.     Washington's  Cut-off. 

17.  O'Donnell's  Marble  Machinery.  Atlantic's  Extra  Fixing.  Condenser  for 
Steamer  Empire. 

18.  Blowing  Engine,  Congress.  Valve  Gear.  Experimental  Account.  Sluice  of 
the  Florid  Dock,  Havre. 

19.  Steamer  Comet,  detaiU  Levivel'H  Crane.  Steamer  Cong^ss'  Crosshead. 
Circular  Dies  for  Annihilatnr. 

20.  Steamer  Alleghany's  Slide  Valve.  Gearings  for  Ferry  Bridges.  Dr.  Raincy's 
Pile  Cutter.    Steamer  South  Carolina.     Girders  for  A.  M.  Lawrence. 

21.  Engine,  D,  No.  7.  Winfield'a  Screw.  Steamer  Philadelpliia.  Rollmg  Ma- 
chine for  Corrugated  Plates. 

22.  Manhattan  Gas  Co.  Lapice's  Turn  Table.  Morten  A  Brenier.  Logwood 
Mill,  Luther  A  Mason. 

23.  looomotive  Cut-off.  Beam  for  Pumping  Engine,  C,  No.  1.  Manhattan  Gas 
Woik  Apparatus.  Porter's  Steam  Pipes.  Raub's  Double  Acting  Safety  Valves. 
Ester  A  Co's  Spur  Wheels. 
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24.  MiscelkneouB  Drawings  of  Cranes  by  H.  Allen  ft  Burnett  Steamer  Rrie. 
Wheeler,  work  for.     Quiuiby's  Steam  Vniistle. 

26.  R.  S.  Turnbell,  Shaaing,  Ac.  Waahingtou's  Cut-off.  Acyuntable  Cut-off. 
Sea  Gull,  Pipea. 

26.  Gkxxleirs  Blowing  Cylinder.  Steamer  Star.  Atlantic's  Register.  Cranes. 
Heater  for  Steamer  Trinidad.  Work  for  R.  S.  Stevens.  I^ton  Rod  fur 
Tupper. 

27.  Palmetto's  Cut-off.  Tigress.  Foundry  Machinery.  Lord's  Saf«v  Coffee 
MiU.     CaUle  Mill  for  Cardose. 

28.  Zephyr's  Cut-off.  Valve  Chamber  for  Steamer  Unicom.  S.  N.  Dodge, 
Engine  Repairs. 

29.  Lyman's  Meat  Car.  Begasse  Arrangement  Poppet  Valves  for  Steamer 
Massachusetts.     Powhattan. 

30.  Paper  Mill.  Steamer  Osprey,  British  and  West  Tndia  Mail  Steamer.  Cook 
&  Caldwell's  Cutter.  Barnes'  Wheel  Arrangement  Shafting  for  Smith  and 
Boiler  Shops.    Shaft  for  Cattle  Mill,  Rattan  Estate.     Design  of  Fly  Wheel 

31.  Cattle  Mill,  C,  18  by  22.  Johnson's  work.  Clasp  Coupling,  Jackson.  Coup- 
ling for  Shafting,  Smith  Shop.  Tillotson's  Pipes.  Shaft  for  Steamer  G«d. 
Pierce.  Cook  k  Caldwell,  Cotton  Machinery.  Holt  A  Owen,  Cattle  Mil). 
Mud  Machine. 

32.  Stevenson's  Engine.    Kerosene  Gas  Apparatus. 

33.  Side  Frame  for  Locomotive.    Jones'  Planer. 

34.  Foundry  Cranes. 

36.  Mallory's  Experiments.  Sugar  Arrangements.  Kerosene  Gas  Works.  Phila- 
delphia's Crank  Pin. 

36.  Congress,  Blowing  Engines  Wall  Drilling  Machine  for  Boiler  Shop.  Log- 
wood Mill 

37.  Circassia's  Propeller.  Vacuum  Pan,  X,  No.  1 ,  Connections.  Glass  Grinding 
Machine. 

38.  Stamper's  Amalgamaters,  Ac.    Steamer  Lavosier,  repairs. 

39.  Engine  Register.  French  Gas  Engine.  Fitch's  Water  Wheel.  Ferguson's 
Pan  and  Pumps.     Vacuum  Pan,  ^imes  A  White.     Diving  BelL 

40.  Steam  Air  Pump,  No.  1.  Boiler  Shop  Drilling  Machine.  P.  T.  Bamum'fl 
Drop  Press. 

41.  Porter's  Saw  Mill.     Naverte's  Boiler  Fixtures. 

42.  Scott's  Sketches  for  Briniugier's  Clarifiers.  Johnson's  Boiler  Fixtures.  De- 
Forrest's  Sugar  House.     Forsythe  &  Simpson's  Eng^e  Repairs. 

43.  Aimes'  Pumps.  Tracy's  Old  Engine.  Tillotson's  Boiler  Fixtures.  Day 
Register  Fixtures. 

44.  Porter's  Grist  Mills.  New  York  Dyeing  and  Printing  Co.  Lapia's  (hitter. 
Steamer  Lake  Erie's  Crank. 

46.  Anderson  ft  Co's  Boring  Bar.  Sugar  Mill  Details  (old  drawings).  Palmer's 
Boiler.    Cook's  Blowers. 

46.  Scale  Drawings  of  Saw  Mills.     Fish  Presses,  fta    Nile's  Dredg^ing  Maohhie. 

47.  Potter's  Cut-off.  Steamer  Golden  Age,  Surface  Condenser.  Pipefli  Ac.,  for 
Sugar  Arrangements.    Vacuum  Pan,  X,  No.  I. 

48.  Lathe,  Z.    Alberti  ft  Co's  Swedge  Block. 

49.  Forlentee  ft  Brothers.  Pease  ft  Murphy,  Cylinder  Head.  Sloan  k  Ligyott 
Cylinder  Head.     Rawdon's  Pistons. 
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>.  St8rimg*8  Saw  Mia  Belts,  kc.  New  Orleans  Gkuaometer.  Fitoh*8  Water 
Wheel 

1.  Brass  liflsng  Pump.     WashiDgtoD's  Pumping  Engine. 

2.  Slotting  Machines.  Steam  Oauges.  Shot  Fumnce.  Drop  Press.  Tieman*s 
Extractor.    Tracy's  Old  Engine.     Pipes  for  Sugar  Arrangements. 

3.  Hydraulic  Press  for  Metallic  Life  Boat  Co.  Oroton  Water  Fixture.  Bre- 
vort's  Saw  Mill. 

4.  Hamilton's  Saw  Mill.     Sheldon's  Lifting  Pump. 

5.  Davison's  Saw  MilL  Old  New  Orleans  Pumping  Engine.  Tiger,  Pimips. 
Lyman's  Heater. 

6.  Arago's  Tanks.    Crane  for  Copper  Shop. 

7.  Ships'  Railings.    French  Engine  Sugar  Mill  Arrangement     Allen's  Car  Seat. 

8.  Pumps,  Rotary,  Lifting  and  Force.  Davison's  Plan  for  Steam  Chest.  Per- 
kins' Work.     Boston  Ptess. 

9.  Oscillator,  A,  No.  1.     Shaft  for  Sugar  Mills.     Crane  for  Copper  Shop. 

0.  Pipes  for  Sugar  Arrangements.  Francis'  Metallic  Life  Boat  Co.  Tucker- 
man's  Pumps.     Lapice's  Vacuum  Pan.     Stove  for  Heating  24th  Shop. 

1.  Gasometer  in  14th  Street.  Sugar  Arrangements  (old  detail  drawings).  Pimip 
for  Brooklyn  Sugar  Refinery.    Stewart's  Pumps. 

2.  H.  M'Call's  Air  Pump.  Steamer  Merlin.  Blowing  Engine.  Davison's  Com- 
pound Rail  Chair. 

3.  Hamilton's  Saw  Mill.  Pumping  Engine  (old  drawings).  Sugar  work  for 
Femandy.     Brass  Hand  Pump. 

4.  Crane  for  Copper  Shop.     H.  V.  Butler's  Washing  Machine.     Pile  Drawer. 

5.  Cook's  Retort  Stillman's  Safety  Fuse.  Perry's  Gas  Engine.  Merrick  ft 
Town's  Sugar  Crusher.  Stewart's  Sugar  Onwher.  Shafting  for  Osgood's  Su- 
gar Cutter. 

6.  Sturge's  Crusher.  Water  Elevator  for  Henrietta  Estate.  Boston  Blowing 
Engine.     Oscillator,  A,  No.  1. 

7.  Sugar  Mill,  S,  No.  1.     Diving  Bell.     Vacuum  Pan. 

8.  Frendi  Gas  Machine.  Vacuum  Pan,^  V.  Aimes.  Saw  Mill.  Kitridge's 
Pumping  Engine. 

9.  Clariflers.  Pipes,  ftc.  Engine,  D,  No.  16  and  16.  Pipes  for  Sugar  Arrange- 
ments. 

0.  Berdan's  Oven. 

1.  Tupper  ft  Lee,  Turning  Machine.     Lake  Propeller  Engine,  No.  1  and  2. 

2.  Coal  Car.    Submarine  Excavator. 

3.  Allen's  Quartz  Washing;  Machine.  Barley's  Dovetailing  Machine.  Engine 
Register  Fixtures  for  City  Water  Works.  Tracings  of  New  Orleans  Pump- 
ing Engine. 

4.  Bisulphate  Experimenta  Punching  and  Riveting  Machine.  Hozen's  Amal- 
gamater. 

5.  English  Cranes.  Willoughby's  Cart.  Ship  Railing.  Gilmour's  Patent  Chain 
Stopper.     Tilt  Hammer  for  Welding  Steel 

6.  New  York  Belt  and  Packmg  Co.     Leaf  Filter  for  Dr.  Henry.    Steam  Sluch. 

7.  Hutchinson's  Excavators.  Baird'H  Engine.     Monstroro's  Steam  Wheel. 

8.  light  House.    Buoy  for  Pacific  MaU  Co.  (old). 
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79.  6  Horse  Engine.  Mitcheirs  Pile  Driver.  Engine  and  Arrangements  of  Su- 
gar Mill.     Pipes  for  10  Horse  Engine. 

80.  Loam  Mill     Wilkinson's  Air  Pump  for  Press. 

81.  Sugar  Mill  Details  (old  drawings).  Solomont's  Amalgamater  and  Fixtures. 
Mortise  Wheel.    Sugar  Mill  and  Arrangements.    Turning  Machine. 

82.  Sugar  Arrangements.  Davison's  Hoisting  Engine.  Oscillator^  6  bj  12. 
Plans  of  Mill  Work,  Floor,  Ac. 

83.  Plan  of  Oradle.  Suydam's  Alterations  of  Steam  Engine.  Saline's  Screw 
Machine.     Roller  Bearers. 

84.  Mortar. — Reynold's  Plow.  Punching  Machine,  Tucker.  Undershot  Wheel 
—Windmill     Oscillating  Cylinder,  36  by  42f 

86.    Berdau's  Oven. 

86.  Lyman's  Accelerating  Gun,  Ac.  Davidson's  Car  Brake.  Crocker's  Elliptic 
Wheel.  Apparatus  for  Testing  Wrought  Iron  Bars.  Slide  Valve,  C,  306, 
Standard  Brasses.     I),  461,  Small  Cannon. 

87.  Fell  A  Wychoff's  Caloric  Amalgamater.  Finishing  Tool  for  Steam  En{(ine, 
Column  for  Planisher.  Gilmour's  Patent  Chain  Stopper  and  Sheave  BlodES. 
Buoys.— i  Ton  Coal  Tub.— Ship's  Drag.  )  p    .^    »  .,  ^ 

Capstan  Heads.- Round  Grate  Bars.       f  *  ^^'^^  ***"  ^^• 

88.  Geared  Fly  Wheel,  Ac,  for  Kochler  A  Kupper.  Read  A  Bn)'s  Brewery  Work. 
— Crank  Shaft,  Mississippi.  B.  973,  Soda  Water  Machine. — D,  66»,'  Diving 
Bell.  D,  693,  Tank  for  Rail  Road  A  Machinery  Oil  Co.  B,  478,  Pile  Cutter. 
Plan  of  Rolling  Mill.  Overshot  Water  Wheel.  Work  for  J.  M.  Eggertof 
Peru.     Allen's  Wooden  Thimble  Cutter. 

89.  Railroad  Frogs  and  Points.  F,  327,  Soap  Mixing  Apparatus.  D,  852,  Cylin- 
der for  Sitka  Marble  Co.     F,  58,  2  Gims  and  Carriages  for  Yacht  Josephine. 

90.  L.  L.  Todd,  Cast  Iron  Tank,  12  by  36.  American  Hat  Machine.  F,  15, 
Horse  Power  and  Pump  Connections.  , 

91.  Salt  and  Fresh  Water  Fixtures  for  Novelty  Iron  Works.  Shop  A,  Pump 
and  Boiler  Shop  Pipe  and  Tank. 

92.  F,  881,  G,  197,  Fletcher's  Patent  Grate  Bars. 

93.  BroWn  Paper  Sketches  of  Burr's  Cotton  Press. 
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aEPORT  OP  THE  STATE  BOARD  OP  VISITORS. 


the  SencUe  and  House  of  Representatives  in  Oeneral  Assembly 
convened: 

The   State   Board   of  Visitors   of  the  Sheffield  Scientific 

hool   respectfullj  report  that   they  have  twice  visited  this 

ititution  within  the  past  year,  and  have  otherwise  kept  them* 

ves   acquainted  with  its  progresa      At  the  anniversary  in 

ly,  twenty-six  young  men  were  graduated,  a  selection  of 

dr  theses  being  publicly  read  in  the  presence  of  this  Board. 

3   usual  appointments  to  the  State  Scholarships  were  also 

le.     At  the  semi-annual  meeting  on  the  22d  of  February,  a 

iber  of  the  former  State  Visitors,  and  of  the  benefactors, 

mpanied  the  Board  on  a  visit  to  the  various  departments 

\e  school,  and  listened  to  the  statements  of  the  officers  in 

ct  to  the  condition  and  prospects  of  the  institution.     These 

lents  will  be  substantially  appended  to  this  report  as  a 

n  thereof. 

Board  refer  with  pleasure  to  the  increasing  prosperity  of 

leffield  School     It  has  never  had  so  large  a  number  of 

s,  so  many  members  of  the  Freshman  class  or  so  many 

iduate  students,  as  during  the  year  now  current     The 

of  scholars  of  all  classes  is  one  hundred  and  forty -nine. 

3  are  also  gradually  increasing,  and  although  the  salaries 

he  instructors  are  still  most  inadequate,  the  number  of 

3,  the  books,  apparatus,  and  collections  are  increasing, 

3hool  is  establishing  itself  so  thoroughly  in  the  fiivor  of 

unity  that  its  proper  endowment  must  certainly  coma 
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The  generous  citizens  of  this  and  other  States  may  well  turn 
their  benefactions  to  an  institution  where  so  much  is  done  with 
the  means  at  command.  A  full  report  of  the  donations  already 
received  is  given  herewith. 

One  generous  gift,  fix)m  a  lady,  bom  in  this  country,  but 
long  resident  in  England,  surpassing  in  amount  the  gift  of 
every  other  benefactor  but  one,  deserves  especial  gratitude. 
Mra  Robert  Higgin,  of  Liverpool,  has  given  five  thousand 
pounds  sterling  for  the  chair  of  Dynamic  or  Mechanical  En- 
gineering,— a  chair,  the  instructions  of  which  are  intimately 
allied  to  the  manu&cturing  industries  of  Southern  New  Eng- 
land. 

Mr.  Joseph  E.  Sheffield,  of  New  Haven,  in  addition  to  his 
large  gifts  of  money,  has  also  commenced  the  erection  of  a  new 
building  for  the  use  of  the  school,  a  more  particular  account  of 
which  is  deferred  to  next  year. 

The  Board  have  also  heard  with  gratification  of  the  generous 
gift  of  Hon.  O.  F.  Winchester  of  New  Haven,  by  which  an 
Observatory,  for  astronomical  and  physical  researches,  will 
presently  be  established  at  New  Haven,  in  connection  with 
Yale  College,  the  advantages  of  which  will  of  course  be  shared 
by  the  Sheffield  Scientific  School 

The  proposal  which  has  been  made  in  the  United  States 
Senate  to  bestow  a  second  grant  of  land  on  this  and  the  allied 
"State  Colleges  of  Agriculture  and  the  Mechanic  Arts"  in  the 
different  States  of  the  Union,  deserves  the  hearty  encourage- 
ment of  the  citizens  of  Connecticut 

The  people  of  this  State  cannot  show  in  too  many  ways,  or 
too  soon,  their  appreciation  of  an  institution  which  is  closely 
connected  with  the  material  welfare  of  the  State,  and  which  is 
also  adding  to  the  intellectual  culture  of  Connecticut,  and  to  its 
reputation  throughout  the  land.  The  young  men  and  boys 
of  the  State,  as  well  as  patexiXa  &iA\«M:Xi^st^ahould  alao  ocm- 
sider  more  ftiUy  than  tVvey  Yiw^  y«X.  dioti^ 'isA  ts««  ^^tritniMwi 
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which  are  opening  in  these  days,  and  the  opportunities  which 
are  offered  by  the  Sheffield  School  in  preparation  for  such 
callings. 

In  behalf  of  the  Board, 

MAESHALL  JEWELL, 

ChairmarL 
BiBDSET  G.  Northrop, 
Secretary  of  the  State  Board  ofEducaUxm. 


Nkw  Hayw,  Mat,  1872. 


AKKUAL   STATEMENT 

or  TBH 

GOVERNING   BOARD. 


The  Qoverniog  Board  of  the  Sheffield  Scientific  School  present 
their  Seventh  Annual  Report  to  the  State  Board  of  Visitors,  and 
through  them  to  the  public,  with  more  encouragement  than  ever. 
The  manifestations  of  public  confidence  and  support  have  never 
before  been  as  manifold  or  as  gratifying  as  in  the  year  just  closed. 

Addition!  to  the  B&dowmtnt. 
The  eifort  which  began  in  1870  to  raise  a  f^nd  of  a  quarter  of  a 
million  dollars  for  the  further  endowment  of  this  institution  has 
been  successful,  and  that  amount  is  secured.  The  Governing 
Board  congratulate  themselves  and  the  public  on  this  auspicious 
result;  and  they  return  their  heartiest  acknowledgments  to  all 
who  have  aided  in  any  way  this  undertaking.  It  is  gratifying  to 
remember  that  nearly  all  the  (Subscriptions  which  have  been  re- 
ceived have  been  offered  to  the  Board  without  any  personal 
urgency.  No  agents  have  been  employed,  and  no  commissionB 
have  been  paid.  A  variety  of  private  and  public  meetings  have 
been  held ;  a  number  of  explanatory  pamphlets  have  been  printed; 
gentlemen  at  home  and  from  a  distance  have  been  induced  to  visit 
and  examine  the  school ;  in  short,  it  has  been  the  constant  endeavor 

.  of  the  Governing  Board  to  interest  intelligent  men  in  the  character, 
the  results,  and  the  methods  of  the  work  in  which  we  are  engaged. 
We  have  especially  endeavored  to  bring  our  friends  into  a  true 
acquaintance  with  the  spirit  which  animates  the  institution^  and  to 
an  exact  understanding  of  the  uses  to  which  the  money  here 
bestowed  will  be  directed.  We  have  also  endeavored  to  show 
how  much  the  promotion  of  scientific  education  may  do  fbr  the 
welfare  of  the  country^  and  how  inviting  are  the  csilings  which 
are  open  to  young  men  who  are  trained  in  the  principles  of  sdeih 
tific  investigation.  In  disseminating  these  views,  we  have  been 
admirably  aided  by  the  ed\toT«  of  the  leading  journals  in  this  State 

and  ^ew  York,  many  of  wliom^  Vi^i^wsviX  wx^  %\v%^;s»»k»i  from  m^ 
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have  diseuBsed  these  qnestions,  and  the  relations  of  our  work 
thereto,  in  a  very  serviceable  manner. 

Many  of  the  subscriptions  we  have  received  have  been  payable 
at  once  in  cash ;  a  few  are  in  the  form  of  notes,  the  interest  of 
which  is  annually  due  until  the  principal  shall  be  paid  at  the  con- 
venience of  the  subscriber ;  some  are  intended  as  a  part  of  the 
innded  endowment ;  others  are  designed  as  subscriptions  toward 
current  expenses ;  most  of  the  subscribers  have  left  their  donations 
unlimited  in  respect  to  the  special  purpose  to  which  they  should 
be  directed;  two  of  the  donors  have  designated  important  depart- 
ments of  study  which  they  preferred  to  encourage. 

As  one  after  another  our  friends  have  come  forward  in  person, 
or  by  letter,  and  have  stated  what  they  proposed  to  do,  we  have 
felt  new  courage  in  this  undertaking,  and  new  determination  to 
labor  with  our  utmost  strength  to  promote  the  trust  conmiitted  to 
our  charge.  It  has  been  especially  gratifying  that  the  citizens  of 
New  Haven,  and  that  among  them  those  who  were  most  familiar 
with  our  endeavors,  have  responded  so  liberally.  Twenty-six  of  the 
citizens  of  New  Haven  have  each  given  to  the  school  sums  of  five 
hundred  dollars  and  upward.  From  residents  of  New  York  city 
we  have  received  nearly  twenty-five  thousand  dollars — ^not  in- 
cluding the  priceless  gift  of  drawings  from  the  Novelty  Iron 
Works. 

The  list  of  the  subscriptions  of  money  since  Comipencement, 
1869,  is  as  follows: 

Subecriptians  to  the  Endowment  since  the  publication  of  the 
Fourth  Annual  JReport  (1869). 

Joseph  E.  Sheffield,  New  Haven,  (additional) $76,000 

Ifn.  Susan  K.  Higgin,  Liverpoolf  Eng....... £5.000^$28,000 

William  Walter  Phelps,  New  York, 10,000 

A  Friend, 6,000 

William  W.  Boardman,  New  Haven, 6,000 

Richard  S.  Fellowes,  New  Haven, : 6,000 

Joseph  Sampson,  New  York,  (additional,) 6,000 

William  E.  Dod^e,  New  York, 3,000 

James  E.  English,  New  Haven,  (additional,)* 1,000 

Hanry  Bronson,  New  Haven,  (for  Comparative  Anatomy  and  Zoology,)...  1,000 
William  Howe  Downes,  (by  Dr.  John  I.  Howe,)  Birmingham,  Conn.,...     1,000 

Samuel  Holmes,  New  York,  (scholarship,) 1,000 

Henry  Hotchkiss,  New  Haven, - 1,000 

Tredwell  Ketcham,  New  York. 1,000 

*  A  Ibrther  sabscriptioo  of  $3,000 f  for  incomOf  \a  acktM>^>ftC^j^\^«^w^. 
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William  B.  Ogden,  New  York,  (land,) $1,000 

James  M.  Townseud,  Now  Haven, 1,000 

Bzekiel  H.  Trowbridge,  New  Haven, 1,000 

Henry  Trowbridge,  New  Haven, 1,000 

Thomas  R.  Trowbridge,  New  Haven, 1,000 

Robert  Benner,  Astoria,  N.  Y., 500 

Eli  W.  Blake,  New  Haven, (00 

Jarvis  Brush,  New  Haven, 600 

Joshua  Coit,  New  Haven, 500 

Henry  A.  DuBois,  New  Haven, 500 

Marshall  Jewell,  Hartford, 600 

Harmanus  M.  Welch,  New  Haven, 600 

Timothy  Dwight,  New  Haven, 300 

Foundation  of  the  Higgin  Professorship. — Among  these  gifU 
received  within  the  year  is  that  of  Mrs.  Susan  K.  Higgin, 
widow  of  the  late  Robert  Higgin,  Esq.,  of  Liverpool,  England, 
who  has  endowed  the  professorship  of  Dynamic  Engineering  held 
by  Professor  Trowbridge  with  a  foundation  of  £6,000,  which  has 
yielded  the  capital  of  128,000. 

This  munificent  gift  from  an  American  lady  resident  in  a 
foreign  country,  and  still  deeply  interested  in  the  prosperity  of  her 
native  land,  is  one  of  the  largest  and  most  gratifying  contributions 
the  School  has  ever  received.  It  was  made  during  the  visit  of  Mrs. 
Higgin  to  New  Haven  in  the  summer  of  1871,  when  she  had  the 
opportunity  of  looking  into  the  plan  and  the  results  of  the  institu- 
tion she  has  so  greatly  aided. 

Construction  of  a  new  Building, — Mr.  Joseph  E.  Shsffield, 
in  consideration  of  the  interest  which  the  public  has  shown  in  the 
School,  and  of  its  rapidly  increasiug  importance,  has  added  largely 
to  his  previous  gifts  in  money,  and  has  begun  the  erection  of  a 
second  building  for  the  use  of  the  School  It  will  stand  upon 
Prospect  street,  north  of  the  present  edifice,  and  will  be  devoted  to 
lecture-rooms,  class-rooms,  and  collections.  A  detailed  account  of 
its  plan  and  of  the  purposes  to  which  the  structure  is  devoted  will 
be  given  next  year.  Its  estimated  cost,  aside  from  the  land  on 
which  it  stands,  is  not  far  from  $100,000,  and  this  sum  is  included 
in  the  aggregate  amount  of  subscriptions  which  is  mentioned 
above.  This  new  act  of  munificence  will  greatly  improve  the  con- 
dition of  the  School,  and  will  enable  the  Board  to  direct  all  the 
other  contributions  of  our  friends  to  the  improvement  of  the  inside 
work  of  the  School,  the  instruction  of  young  men.  Already,  with 
our  increasing  classes,  the  present  building  is  quite  too  small,  and 
several  of  the  departments  o{  mttlxuQ^^OTi  \iv«^  uo  ^laoe  within  h. 
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CofUribtUuma  to  the  Income  of  the  School — Some  of  the  most 
generous  gifts  which  we  have  received  have  been  for  the  payment 
of  the  current  expenses.  Such  donations  are  made  in  the  belief 
that,  as  the  School  becomes  better  known,  its  permanent  endow- 
ment  will  be  increased  by  gifts  and  legacies;  and  that  for  the 
present  it  is  very  important  to  keep  up  its  character,  enlarge  its 
corps  of  instructors,  and  increase  the  attractions  to  young  men  of 
talent  and  ability  to  pursue  its  instructions.  Hon.  James  E. 
English,  who,  as  Governor  of  the  State,  has  been  officially  made 
acquainted  with  all  the  aifairs  of  the  School,  in  addition  to  other 
gifts,  has  subscribed  for  three  years  the  sum  of  $1,000  annually. 
The  full  list  of  such  subscriptions  is  as  follows : 

Subecriptions  to  Income  made  during  the  last  two  years. 

James  E.  Rngliah,  New  Haveiif  $1,000  annually  for  3  years, $3,000.00 

A  Friend, 2,000.00 

Edward  A.  Mitchell,  New  Haven,  $250  annually  for  10  years, 2,500.00 

John  D.  Wheeler,  New  Haven,  $300  annually  for  5  years, 1,500.00 

Frederick  H.  North,  New  Britain,  $300  annually  for  5  years, 1,600.00 

GoUn  M.  IngersoU,  New  Haven,  $60  for  5  years, 300.00 

Jeremiah  A.  Bishop,  New  Haven,     *'        "            300.00 

Matthew  G.  Elliot,  New  Haven,  $60        "            260.00 

Edward  S.  Scranton,  New  Haven, 260.00 

Bei^jamin  Douglas,  Middletown, 100.00 

Henry  Stanley,  New  Britain, 100.00 

Isaac  Thomson,  New  Haven,  $60  for  2  years, 100.00 

James  D.  Dana,  New  Haven, 80.00 

William  Gamble,  New  Haven, 50.00 

Perkins  ft  Chatfleld,  New  Haven,  amount  of  bDl, 83.82 

Gifts  for  /fecial  Purposes, 

Joseph  E.  Sheffield,  New  Haven,  (for  Hillhouse  Library,) .14,000.00 

William  Johnson,  New  Haven,  (for  maps,) 600.00 

William  Hillhouse,  New  Haven,  (for  library), 600.00 

Class  of  1869  (not  yet  designated,) 210.00 

Class  of  1870  (not  yet  designated), 140.00 

Prises  firom  several  gentlemen, 315.00 

A  summary  of  all  the  benefactions  in  money  since  the  School 
began  will  be  found  appended  to  this  statement. 

An  Appeal  for  still  further  Aid. 

Thofte  who  are  at  all  familiar  with  the  prospects  of  scientific 
education  in  this  country  must  clearly  see  tbat,  ivo\im\i\i%\Ai\i^^*^ 
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these  generous  gifts,  the  School  stands  greatly  in  need  of  farther 
funds,  for  the  employment  of  teachers,  and  the  purchase  of  all 
requisite  materials.  Every  year  makes  new  demands  upon  iti 
capacity.  The  present  Freshman  class,  for  example,  is  so  large 
that  it  is  divided  into  sections  for  all  its  lessons,  and  an  extra  force 
of  teachers  is  thus  rendered  necessary.  New  departments  of 
study  are  added  also  from  time  to  time.  The  general  labor  of 
administration  is  moreover  much  increased.  Besides  all  this 
Science  is  advancing  in  every  direction,  and  men  who  are  skilled 
in  every  specialty  are  needed  as  instructors.  Other  like  institu- 
tions, richly  endowed,  are  springing  up  all  over  the  country.  Our 
tuition  is  comparatively  high,  and  funds  for  the  aid  of  deserving 
young  men  are  greatly  needed.  We  feel  that  a  beginning  only 
has  been  made  in  the  work  of  scientific  education ;  what  the  future 
may  afford  depends  largely  upon  the  continuance  of  private  fftvor 
and  generosity,  which  have  been  so  helpful  in  the  past. 

PropoBed  ^^ProfesBors'  Fond." 

In  this  connection  attention  may  be  called  to  the  following  pro- 
posal At  the  meeting  of  the  Councillors  of  the  School  held  at 
Commencement,  a  communication  was  received  from  a  gentleman 
who  insisted  upon  concealing  his  name,  offering  $10,000  toward  a 
professors'  fund  of  $50,000,  provided  that  amount  should  be  raised 
within  two  years.  A  second  offer  of  a  like  sum  was  subsequently 
made  by  another  gentleman  who  concealed  his  name,  and  accom- 
panied his  promise  with  a  check  for  five  thousand  dollars.  The 
Governing  Board  are  very  desirous  of  securing  this  amount  in  the 
course  of  the  present  summer,  and  subscriptions  for  this  purpose 
will  be  most  welcome.  It  will  be  noticed  that  to  secure  $20,000 
already  offered  $30,000  more  is  requisite.  The  offer  expires 
in  1873. 

Foundation  of  the  Winchester  Observatory. 

The  Sheffield  Scientific  School,  as  well  as  the  other  departments 
of  Yale  College,  will  ultimately  share  in  another  munificent  gift 
for  the  promotion  of  science,  which  has  been  made  within  tha  year 
by  another  citizen  of  New  Haven.  Hon.  O.  F.  Winchester  has 
purchased  from  Mrs.  James  A.  Hillhouse  and  her  daughters  a  tract 
of  32  acres  upon  Sachem's  Ridge,  and  to  this  has  been  added, 
by  the  consent  of  the  College  Corporation  and  at  the  request  of 
Mrs.  Hillhouse  and  her  daughters^  an  adjacent  tract  of  6 
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which  they  had  previouflly  given  for  an  observatory.  The  entire 
tract  has  been  surveyed,  and  will  be  improved  and  divided  into 
villa  lots,  from  the  sale  of  which  a  fund  is  to  be  derived  for  the 
foundation  of  an  observatory  for  astronomical  and  physical  re- 
searches. This  will  add  another  to  the  group  of  institutions  which 
will  constitute  the  University  in  New  Haven. 

Remembrance  of  Deoeaied  Benelacton. 

Three  of  the  benefactors  of  the  School  have  died  within  the 
year.  Hon.  Wm.  W.  Boardman  of  New  Haven,  a  graduate  of 
Yale  College  in  the  class  of  1812,  who  has  held  a  great  variety  of 
public  trusts  in  the  State  of  Connecticut,  died  in  New  Haven, 
August  27th,  1871.  He  was  one  of  the  earliest  persons  who 
showed  an  interest  in  this  department  of  the  College,  having  pre- 
sided at  the  meeting  of  citizens  of  New  Haven,  held  May  19, 1866, 
to  consider  this  subject,  and  having  been  for  this  reason  again 
selected  to  preside  at  the  meeting  of  citizens  held  November  10, 
1870,  to  hear  a  statement  of  the  results  of  fourteen  years'  progress. 
He  contributed  to  the  formation  of  the  scientific  library  and  of  the 
natural  history  collections,  and  not  long  before  his  death  made  the 
generous  gift  of  five  thousand  dollars  to  the  permanent  fund. 

Henry  Hotchkiss,  Esq.,  President  of  the  New  Haven  County 
Bank,  and  subsequently  a  prominent  manufacturer,  became  inter- 
ested in  the  School  within  a  short  time  past ;  and  when  the  recent 
endowment  subscription  was  begun,  he  was  one  of  the  first  to 
subscribe  the  sum  of  $1,000,  and  to  express  his  willingness  to  in- 
crease this  gift  at  some  future  time.  He  died  in  New  Haven, 
early  in  1872. 

While  the  Report  is  passing  through  the  press,  the  death  of 
Joseph  Sampson,  Esq.,  of  New  York,  another  of  our  bene&ctors, 
is  announced. 

Mr.  Sampson  was  a  prosperous  merchant  in  New  York,  who  was 
accustomed  to  spend  a  part  of  every  summer  in  New  Haven,  and 
thus  became  personally  familiar  with  the  work  of  the  Sheffield  Scien- 
tific School  In  every  new  emergency  the  Governing  Board  were 
sore  of  his  sympathy  and  assistance.  He  contributed  five  hundred 
dollars  to  the  formation  of  the  Scientific  library,  then  one  thousand 
dollars  to  the  general  fund,  and  again  five  thousand  dollars  to  the 
general  fund.  Still  more  recently  he  purchased  for  the  College 
Cabinet  of  Mineralogy  the  Blum  collection  of  Pseudomorphs 
(referred  to  in  the  last  report  of  the  school),  at  a  cost  of  three 
thousand  dollars.    All  these  gifts  were  made  witti  ^^aX.  ^^^^-rtsi- 
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ness,  and  with  characteristic  nnostentation.  His  gifts  to  the  other 
departments  of  the  college  were  likewise  frequent  and  liberal, 
amounting  in  all  to  many  thousand  dollars.  His  death  occurred 
in  New  York,  May  21,  1872. 

National  Aid  to  Schoola  of  Scieiico  and  Technology. 

This  institution,  in  common  with  many  others  of  kindred  char- 
acter in  different  parts  of  the  country,  owes  its  present  position 
largely  to  the  land  grant  bestowed  by  Congress  in  the  enactment 
of  July  2,  1862.  From  this  source  a  fund  of  $135,000  was  re- 
ceived, but  this  was  only  one  result  of  the  grant.  Its  bestowal 
secured  the  maintenance  of  this  School,  strengthened  the  confi* 
dence  of  the  instructors  and  the  public,  and  elicited  the  generous 
contributions  of  many  individuals  in  Connecticut  and  at  a  distance. 
Every  year  gives  new  evidence  of  the  wisdom  of  the  Congress- 
ional enactment  which  secured  (a)  local  responsibility  under  na- 
tional aid ;  (b)  scientific  education  without  the  disparagement  of 
literary  culture;  (c)  scientific  schools  rather  than  simple  agri« 
cultural  schools ;  and  (d)  instruction  funds  instead  of  bricks  and 
mortar. 

Under  these  circumstances,  the  Board  could  not  fail  to  notice 
with  profound  interest  the  recent  determination  of  the  National 
House  of  Representatives  to  devote  the  proceeds  of  the  public 
lands  to  the  promotion  of  education ;  and  almost  simultaneously^ 
the  introduction  of  a  bill  in  the  Senate  proposing  to  bestow  upon 
the  several  institutions,  aided  by  the  enactment  of  July  2,  1862| 
an  additional  grant  of  land.  The  author  of  the  bill  now  pending 
in  the  Senate,  Hon.  Justin  S.  Morrill  of  Vermont,  was  also  the 
leader  of  the  movement  in  the  House  which  secured  the  grant  of 
ten  years  ago.  By  his  invitation,  and  also  by  invitation  of  Hon* 
W.  A.  Buckingham  of  Connecticut,  who  has  been  familar  from 
the  beginning  with  the  history  of  the  endowment  in  this  State, 
a  committee  of  the  Governing  Board  of  the  Shefiield  Scientific 
School  addressed  two  private  assemblies  of  Senators  and  Repre- 
sentatives in  Washington  on  the  I'/th  and  18th  of  April,  with 
reference  to  the  importance  of  these  scientific  and  polytechnio 
institutions. 

Two  meetings  held  within  the  year  have  quickened  the  pnblio 
interest  in  this  subject. 
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Ohioago  Meeting  of  Friends  of  Agrioultnnd  SofaooLk 

A  gathering  of  gentlemen  interested  in  Agricultural  Schools  was 
held  in  Chicago,  August  24,  1871,  for  the  purpose  of  conference 
and  discussion  in  respect  to  the  best  method  of  promoting  agricul- 
tural knowledge  and  education,  and  still  more  particularly  with 
reference  to  the  experiments  in  agriculture  which  may  be  made  by 
the  various  institutions  of  this  class.  The  Western  States  were 
well  represented  at  this  meeting,  and  the  exchange  of  opinions  and 
sentiments  was  not  only  valuable  in  itself,  but  serviceable  as  an 
introduction  to  the  larger  conference  which  was  subsequently  held 
in  Washington.  Dr.  J.  M.  Gregory  was  the  President  of  the 
Chicago  meeting;  Professors  Prentiss  and  Hamilton  were  the 
Secretaries.  The  Sheffield  Scientific  School  was  represented  by 
the  Secretary. 

Agricultoral  Convention  in  Waihington. 

By  invitation  of  the  Commissioner  of  Agriculture  a  convention 
of  delegates  from  agricultural  societies,  and  from  institutions  of 
learning  connected  with  the  promotion  of  agriculture,  was  held  in 
Washington,  at  the  Agricultural  Bureau,  on  the  fifteenth  day  of 
February  last.  The  delegates  from  Connecticut  were  Hon.  E.  H. 
Hyde,  lately  President  of  the  State  Agricultural  Society,  and  one 
of  the  State  Board  of  Visitors  of  this  institution,  Theodore  S. 
Gold,  Esq.,  Secretary  of  the  State  Board  of  Agriculture,  J.  L 
Allen,  Esq.,  of  Windsor,  Prof  S.  W.  Johnson  and  Prof  D.  C. 
Gilman  of  the  Sheffield  Scientific  School.  Dr.  Geo.  B.  Loring,  of 
Massachusetts,  presided. 

More  than  one  hundred  delegates,  representing  most  of  the 
States  in  the  Union,  were  in  attendance,  and  the  exchange  of 
opinions  on  topics  pertaining  to  agriculture  and  to  technical  edu- 
cation was  of  value.  The  most  important  subjects  which  were 
conaidered  at  the  suggestion  of  the  business  committee  were  four: 
(1)  the  desirability  of  asking  from  Congress  a  further  appropria- 
tion for  encouragement  of  technical  education ;  (2)  military  instruc- 
tion in  the  colleges  of  agriculture  and  the  mechanic  arts ;  (3)  the 
establishment  of  agricultural  experiment  stations ;  and  (4)  the  best 
mode  of  co5perating  with  the  Department  of  Agriculture. 

On  the  second  and  fourth  subjects  no  definite  conclusions  were 
reached.  After  a  discussion  of  the  third,  a  committee  was  ap- 
pointed to  consider  and  report  what  measures  should  be  recom- 
mended.   Pro£  S.  W.  Johnson,  by  a  special  vote  of  the  Conven- 
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tion,  was  reqaested  to  draw  up  a  report,  inclading  in  it  an  inyesti- 
gation  of  the  workings  of  experimental  stations  in  Europe,  and  an 
inquiry  as  to  the  establishment  of  like  experimental  stations  in  thiB 
country. 

As  a  result  of  the  discussion  of  the  first  topic  a  committee  was 
designated  and  requested  to  memoralize  Congi*ess  in  favor  of  an 
increased  appropriation.  Most  of  the  members  of  the  committee 
remained  in  Washington  after  the  convention  adjourned,  drew  up 
the  proposed  memorial,  presented  it  to  Congress,  and  made 
the  proper  explanations  before  the  committee  to  which  it  was 
referred. 

Additions  to  the  corps  of  ProfMSon. 

In  consequence  of  the  increased  funds  of  the  school,  two  new  pro- 
fessors were  appointed  at  the  last  commencement.  Mr.  Thomas 
R.  Lounsbury  of  Ovid,  N.  Y.,  who  graduated  as  Bachelor  of  Arts 
in  Yale  College,  in  the  class  of  1859,  was  invited  to  become  Pro- 
fessor of  English,  and  Mr.  Oscar  D.  Allen,  Ph.  Dr.,  of  Heb- 
ron, Me.,  who  graduated  in  the  Sheffield  Scientific  School  in 
the  class  of  1861,  was  invited  to  be  Professor  of  Metallurgy. 
Both  these  gentlemen  had  been  for  some  time  previous  in- 
structors here  in  their  specialties.  Mr.  Lounsbuiy  has  spent 
much  of  his  time  since  he  graduated  in  the  study  of  Anglo-Saxon 
and  £arly  English,  and  in  the  critical  perusal  of  English  authors. 
His  accession  has  enabled  the  Governing  Board  to  recast  the 
literary  studies,  to  provide  for  the  study  of  English  in  a  much 
more  thorough  degree,  and  to  exact  more  exercises  in  composition. 
Mr.  Allen,  in  addition  to  his  studies  in  the  Sheffield  laboratory, 
has  studied  abroad,  and  has  been  successfully  engaged  in  actoal 
metallurgical  work  in  Pennsylvania. 

Instruction  in  Drawing. 

One  of  the  most  noteworthy  changes  of  the  year  has  been  the 
increased  attention  to  Drawing.  Mr.  John  H.  Niemeyer,  having 
been  appointed,  after  several  years  of  study  in  the  jScole  de$ 
Beaux  Arts  in  Paris,  to  be  the  Professor  of  Drawing  in  the  Yale 
School  of  the  Fine  Arts,  arrangements  were  made  by  which  the 
Freshmen  of  the  Scientific  School  received  his  instructioiia.  Dm^ 
ing  the  first  and  second  terms,  four  mornings  a  week  were  devoted 
to  the  class,  meeting  in  two  Bections^  and  they  were  taught  free 
hAad  drawing.     A  beginning  ^9^%  m^^^  \ii  ^xft.^>s&%  from  the 


ANNUAL   STATEMENT.  15 

flat,  portions  of  the  human  figure,  and  as  the  scholars  attained 
proficiency  in  the  use  of  the  pencil,  they  began  to  draw  from  casta 
and  other  objects.  At  the  close  of  the  winter's  work,  the  drawings 
of  all  the  class  were  publicly  exhibited,  showing  the  exact  pro- 
ficiency of  each  person  from  his  first  to  his  closing  lesson.  A 
lecture  on  the  result  of  the  work  was  publicly  given  by  Pro£ 
Niemeyer  in  the  presence  of  the  officers  and  students  of  the 
Scientific  School  and  a  few  invited  guests.  The  exercise  of  the 
third  term  under  Mr.  Niemeyer's  direction  is  practice  in  sketching 
the  outlines  of  the  landscape. 

A  similar  degree  of  progress  has  been  made  in  instrumental 
drawing.  Mr.  F.  K.  Honey,  formerly  a  pupil  of  the  South  Ken- 
sington School  in  London,  and  subsequently  a  practical  Mechani- 
cal Engineer,  has  commenced  the  instruction  of  our  Freshman 
class  in  the  elements  of  Orthographic  projection  according  to  the 
well  known  system  of  Binns ;  and  he  has  been  assisted  in  these 
leasons  by  two  of  the  recent  graduates  of  the  school,  Messrs.  Klein 
and  Mather.  The  previous  practice  in  free  hand  drawing  prepared 
the  class  for  this  instrumental  work,  in  which  they  are  doing  well, 
and  this  in  its  turn  is  preparing  the  way  for  the  professional 
drawing  of  the  engineer  and  the  architect.  The  class  in  Mechani- 
cal Engineering  has  also  received  Mr.  Honey's  instructions. 

The  Governing  Board  feel  much  gratified  by  the  enthusiasm 
awakened  by  both  these  teachers,  and  by  the  results  which  have 
been  attained  by  most  of  the  Freshmen  class. 

Ihstmotion  in  the  Use  of  the  Plane  Table. 

Prot  PsiBCB,  Superintendent  of  the  Coast  Survey,  having  in 
AnguBt  last  detailed  Mr.  Richard  Meade  Bache,  Assistant,  to 
make  a  suryey  of  the  New  Haven  Region,  north  of  the  city,  the 
work  was  begun  and  prosecuted  late  into  the  autumn,  leaving  be- 
tween that  time  and  the  opening  of  the  next  season's  operations, 
in  the  early  spring,  an  interval  in  which  the  School  gladly  availed 
itself  of  Mr.  Bache's  instruction  in  the  use  of  the  Plane-table,  now 
recognized  as  the  best  topographical  instrument. 

During  the  winter,  members  of  the  School  have,  incidentally  to 
receiving  instruction,  assisted  Mr.  Bache  in  making  a  survey  of 
the  Winchester  Observatory  grounds,  in  which  the  elevations  and 
contours  are  delineated  by  horizontal  planes  only  three  feet  apart. 
Afterward,  divided  into  two  sections,  the  class  repeated  the  survey 
for  practice. 
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It  is  much  to  be  regretted  that  the  necessity  of  Mr.  Baohe's  com- 
mencing regular  operations  in  the  spring,  even  earlier  than  ex- 
pected, to  execnte  a  topographic  and  hydrographic  re-sorvey  of 
the  harbor,  dropping  temporarily  the  work  north  of  the  city,  pre- 
cludes the  possibility  of  his  carrying  out  the  intention  of  continu- 
ing the  instruction  by  some  practice  in  another  branch  of  survey- 
ing, such  as,  last  smnmer,  several  members  of  the  School  had, 
while  serving  on  his  party  as  hands,  for  the  purpose  of  acquiring 
practical  knowledge  of  the  Plane-table  and  extended  field-work. 
During  the  winter,  both  the  weather  and  the  desirability  of  having 
the  Winchester  Observatory  grounds  accurately  surveyed,  led 
him  to  determine  upon  the  execution  of  that  work  in  preference 
to  any  other. 

By  Prof.  Pierce's  courtesy,  Mr.  Bache  has  been  enabled  to 
give  a  reduced  projection,  on  which  are  plotted  the  positions  of 
the  trigonometrical  stations  upon  which  the  survey  of  the  New 
Haven  Region  depends;  also  a  corresponding  list  showing  their 
geographical  positions ;  and  a  list  of  some  of  the  heights.  It  will 
be  understood  that  the  trigonometrical  stations  referred  to  form 
but  a  very  small  portion  of  the  points  actually  determined,  or  to 
be  determined,  in  the  surveys  hereabouts.  Some  are  merely  the 
points  forming  the  apexes  of  the  triangles,  which,  as  part  of  the 
net  work  of  triangulation  of  the  Coast  Survey,  enclosing  and  bind- 
ing together  the  whole  coast  from  north  to  south,  happen  to  fall 
within  the  area  of  the  New  Haven  Region ;  and  others  are  special 
determinations  with  reference  to  the  indefinite  multiplication  of 
points  less  and  less  remote  from  each  other,  to  afford  a  special 
basis  for  the  topography  of  the  Region. 

The  day  is,  we  believe,  rapidly  approaching,  when  nothing  lew 
than  a  survey  of  our  city,  upon  the  plan  which  the  Coast  Survey, 
at  the  request  of  the  authorities  of  Portland,  applied  to  that  city, 
will  satisfy  the  demands  of  our  citizens,  who  see  in  our  rapid  de- 
velopment need  of  having  just  such  a  map  as  Portland  possesses. 
To  this  most  desirable  end  the  School  may  congratulate  itself  on 
having  conduced  by  taking  the  first  step  in  demonstrating  the 
utility  of  carrying  out  the  project,  and  in  being  also  instrumental 
in  initiating  the  present  surveys,  which  will  naturally  lead  in  the 
direction  indicated. 
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Contributions  to  the  Study  of  the  New  Hayek  Region. 

The  work  of  Mr.  Bache  famiBheB  the  following  unportant  data, 
^hich  are  readily  understood  by  reference  to  the  annexed  dia- 
pram: 

(a.)    Oeographical  poflitloiui  in  the  vidnity  of  Kew  Bavwn,  Ocmii. 

The  points  indicated  upon  the  annexed  diagram  have  the  fol- 
lowing positions. 

KftmeofSUtton.  Latttndet  Longttnde. 

Mount  Carmel, 41  26  49.46  7*2  63  06'.34 

Didkeraum, 41  26  04.69  12  66  22.06 

Wert  Rock  North, 41  22  56.62  12  6T  24.68 

Dead  Tree, 41  21  11.38  72  68  09.97 

Wert  Rock, 41  19  64.03  72  67  21.74 

Rabbit  Rode, 41  20  29.26  72  60  61.87 

Hamden  Kethodist  Cupola, 41  21  09.00  72  66  32.86 

Eart  Rock, 41  19  40.06  72  64  06.03 

Tale  CoUege  Ljoeum, 41  18  27.74  72  66  24.20 

Tale  CoUege  Athenffium, 41  18  26.20  72  66  26.28 

St.  Paul's  a  W.  Spire, 41  18  11.36  72  64  63.69 

ICanufaotoryatfoot  of  Woosterst,  41  18  07.09  72  64  18.41 

Eart  Haven  Spire 41  16  39.39  72  61  69.40 

Benbam'8    Ghimnej, 41  16  06.46  72  68  3448 

New  Haven  Light  House, 41  14  63.99  72  63  64.84 

Milford  (hill),. 41  13  24.01  73  00  66.27 


(b.)  DirtancOT  between  triangnlation  points  within  the  N( 

Region. 

SastRogk  to  Wert  Rock, , 

"        »•     •»   MtCarmel, 

»*        "     "   Hamden  Church  Cupola, 

"        «•      "   West  Rock  North, 

ii        ii     u  Dead  Tree, 

Wist  Rook  to  Kt  Carmel, 

••        "     "  Rabbit  Rock, 

"        "     "   Hamden  Church  Cupola, 

it        i<     II  Yale  Lyceum, 

u        u      •«   aw.  Cupola  St  Paul's, 

u        u     «i   i£Xiford  Hill, 

llT.  Cabihl  to  Rabbit  Rock, 

««         ««        •«  Milford  Hill, 

«*         "        *•  Dead  Tree, 

NkW  Hatch  LiSHT  to  Kt  Carmel, 

"        «*  "      "  Milford  Hill, 

Taib  Ltoxux  to  Athenssum, 

•*  "        "  Rabbit  Rock, 

&  W.  CiTPOLA  St.  PaulVi  to  Rabbit  Rock, 

Eabbw  Rook  to  Wert  Boclryorth, , 


'9fw  BaT«n 

Meten, 

4670.9 

11481.9 

3406.4 

7617.4 

6332.1 

12477.4 

9128.8 

3428.3 

3816.9 

4680.4 

13016.4 

10862.6 

26468.6 

11119.7 

20261.6 

10176.4 

64.3 

7368.2 
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(c)    H«ighU  above  mean  high-water.* 
The  heights  have  been  ascertained  as  follows : 

Ft, 

EaatRock, 359.496 

West  Rock, 405.336 

Rabbit  Rock, 372.571 

Starting  from  top  of  the  granite  post  on  the  west  side  of  the  north  entrance  of  thi 
QreeUy  ending  at  summit  of  Mount  Canfnd, 

Ft. 

Top  of  granite  post, 26.843 

Top  of  firat  mile-atone  from  New  Haven,  on  Whitney  Avenue, 44.1 20 

Top  of  second  mile-stone  on  Whitney  Avenue, , 33.078 

East  end  of  overflow  Whitneyville  Dam, 30.914 

West  end  of  the  lower  step  of  Whitneyville  Church, 65.352 

Top  of  third  mile-stone  from  New  Haven,  on  road  to  Centreville, ^  .  62.533 

Top  of  fourth  mile-stone, 73.835 

Top  of  the  southernmost  of  two  white  posts  at  top  of  hill  south-east  of 

.  Augerville  Dam, - - 79.629 

Nail  in  the  overflow  of  Augerville  Dam, 40.409 

Top  of  fifth  mile-stone, 60.157 

Nail  at  the  end  of  the  overflow  of  the  Webbing  Ck)*s  Dam, 4a814 

S.  B.  comer  of  lower  step  of  Hamden  Church, 77.220 

S.  E.  corner  of  the  lower  step  of  the  Centreville  House, 71.543 

Angle  (on  top  fence)  formed  by  the  meeting  of  the  two  main  roads  above 

Centreville, 102.850 

West  end  of  overflow  of  Beers's  Dam, 57.018 

The  platform  scales  at  Ives's  Station, 93.520 

8.  E.  end  of  a  square  timber  of  the  overflow  of  Ives's  Dam, 68.900 

Bast  end  of  the  overflow  of  Ives's  new  Dam, * 75.421 

The  third  stone  from  the  south-west  end  of  the  overflow  of  F.  Ives's  Bam,  90.583 

Top  of  leaning  post  at  comer  of  Elimberly^s  store,  near  Mt  Carmel  station,  1IS.429 
Top  of  large  cedar  horse-post  just  beyond  comer  of  road  leading  back  of 

ML  Carmel  to  Wallingford, 111.049 

Mt.  Cabmsl  (highest  point  of  rock  north  of  bolt-hole  under  Coast  Survey 

signal,) 736.025 

*  The  diflferenoe  between  mean  high-water  and  mean  low-water,  as  detenniiied 
by  observations  during  one  lunation,  is  6.25  ft. 
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(d.)    Phyaiofld  Features  at  the  New  Haven  Region. 

In  connection  with  this  statement  of  Mr.  Bache,  the  following 
scription  of  the  principal  featares  of  the  New  Haven  region,  by 
o£  James  D.  Dana,  will  be  found  interesting.  A  fuller  state- 
3nt  of  the  geological  characteristics,  by  the  same  authority,  will 
found  in  the  Transactions  of  the  Connecticut  Academy,  vol.  il. 
le  map  is  taken  by  Prof,  Dana's  permission  from  that  volume. 

"Either  side  of  New  Haven  bay, — an  indentation  of  the  coast 
out  four  miles  in  depth, — there  is  a  north-and-south  range  of 
[Is,  the  trap  and  sandstone  ridges  of  East  Haven  and  North 
iven  on  the  east,  and  the  eastern  portion  of  the  Woodbridge 
iteau  on  the  west;  and  these  make  the  eastern  and  western 
undaries  of  the  New  Haven  region.  Their  height,  which  is 
eatest  to  the  North,  probably  nowhere  exceeds  600  feet.  The 
dth  of  the  region  vanes  from  about  four  miles  on  the  south  to 
ren  on  the  north,  and  the  whole  length  from  the  sound  to  Mt. 
irmel — its  true  northern  topographical  limit — is  twelve  miles. 
The  northern  half  of  the  region  is  divided  longitudinally  by  two 
es  of  ridges :  ( 1 )  the  long  W  est  Rock  trap  ridge  near  the  western 
le,  four  hundred  feet  and  upward  in  height ;  and  (2)  nearly 
dway  in  the  area  east  of  West  Rock,  the  short  isolated  East 
>ck  (E)  range  of  trap  and  sandstone,  and  the  continuation  of 
is  ran^e  northward  to  Mt.  Carmel  in  the  low  Quinnipiac  sand- 
>ne  ridge  which  divides  the  waters  of  Mill  River  and  the  Quin- 
pmc. 

The  New  Haven  re^on  hence  consists  in  its  northern  half  of 
ree  subordinate  north-and-south  regions;  (1)  a  narrow  valley 
jst  of  West  Rock,  drained  by  West  River;  (2)  a  broad 
Qtral  plain  (the  Hamden  plain),  continuous  with  the  New  Haven 
iin  rising  into  hills  to  the  northward,  and  drained  along  the 
St  side  by  Mill  River;  and  (3)  a  wide  eastern  portion  occupied 
'  the  river-course  and  the  extensive  meadow  lands  of  the  Quin- 
piac,  in  other  words,  the  wide  valley  of  the  Quinnipiac.  South 
East  Rock,  the  central  New  Haven  plain  blends  with  that  of 
e  Quinnipiac. 

The  West  Rock  ridge  to  the  north  throws  off  a  branch  on 
e  east  which  curves  around  to  Mt.  Carmel  and  forms  the 
rthem  boundary  of  the  central  of  the  three  subordinate 
rions.  This  central  region  is  partly  subdivided  across,  on  a 
rving  line  between  West  and  East  Rocks,  by  two  short  trap 
Iges;  Pine  Rock  (P),  a  third  of  a  mile  from  West  Rock,  and  MiU 
)ck  (M,)  which  adjoins  East  Rock ;  the  width  of  the  interval  be- 
een  the  two  is  nearlv  a  mile.  Mill  River  passes  through  a  deep 
t  in  the  Mill  Rock  ndge,  at  the  village  of  WhitneyviUe." 


Eeplanation  of  the  map. — A,  Allingtown  village.  B,  Beacon  HilL  Bh,  Beaver 
hills.  Ch,  Cherry  HilL  E,  East  Rock  range,  oonaiBtlng  of  East  Bock  proper  to 
the  northwest,  Indian  Head,  and  then  Snake  Rock.  Ed«  Edgewood,  the  estate  of 
Donald  G.  Mitchell,  Esq.  F,  Fort  Hale.  /*,  Ferry  Point,  or  Red  Bode,  on  the 
Quinnipiac.  J,  Judges'  Cave,  on  the  West  Rock  ridge.  L,  Li^^t  House.  K,  Kill 
Rock.  M  P,  Maltby  Park,  only  three  of  the  proposed  lakes  of  which  are  oonstnicted. 
0,  Oyster  Point  P,  Pine  Rock.  Rd,  Round  HilL  Rt,  Rabbit  or  Peter's  RodL 
8m,  Sachem's  ridge.  T,  Turnpike ;  also  Tomlinson's  bridge,  across  the  head  of 
New  Haven  bay.  V.  Whitneyville.  W,  West  Rock,  the  south  end  of  West  Bode 
ridge.  W  C,  West  Cape,  or  West  Haven  Pomt  Wh,  Whitney  Peak.  W  L, 
Wintergreen  Lake,  just  north  of  Wintergreen  Falls.  Wn,  Warner's  Book,  dsi, 
Be«ver  Pond  Meadows;  m,  Mineral  Spring,  southeast  of  North  Haven ;  iil.ii8,ii3, 
«i4,  different  notches  in  the  West  Bock  ridge ;  nl,  n2,  the  upper  and  lowir  Bethany 
Natehe§;  n3,  the  Hamden  Notch;  ni.  Wintergreen  Notch. 
SaUe  4-20th8  of  an  inch  to  the  mVVe. 
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(o.)    Botanical  Oharaoteriatica. 

Professor  Eaton  has  furnished  the  following  hints  in  respect  to 
botanizing  near  New  Haven : 

In  place  of  the  usual  '^  Catalogue  of  plants  collected  in  the 
vicinity  of ,"  it  seems  better  to  indicate  a  few  of  the  neigh- 
boring spots  most  interesting  to  botanists.  Conspicuous  among 
these  is  Mount  Carmel,  to  which  the  botanical  students  make  an 
annual  excursion.  The  collector  of  plants  should  visit  it  in  May, 
and  go  up  the  western  gorge  from  the  south,  finding  on  the  way 
Dentaria  ladniata^  Mitella  diphyUa,  Trillium  erectum  and  II 
cemuum^  Arabis  loevigcUaj  Clematis  verticillaris^  Sambucus  pu- 
henSy  Betula  lutea^  Viola  puhescens^  Aaarum  Ganadenw^  Sanguina- 
ria  CanadensUy  and  many  of  the  commoner  species.  The  leaves 
of  the  broad-leaved  onion,  Allium  tricoccum^  are  also  very  com- 
mon in  this  gorge.  Ascending  the  peak  to  the  east  of  the  gorge, 
there  is  discovered  a  pond  or  swamp  almost  on  the  very  top, 
where  in  August  the  rather  uncommon  fern,  Wbodtoardia  Vir- 
ginica  may  be  had  in  abundance.  From  this  point  the  best  route 
is  N.E.  to  Payne's  Hole,  a  deep  ravine  immediately  south  of  the 
Coast  Survey  signal  Along  the  route  one  may  find  Cyprlpe- 
dium  acaule  and  C.  parviflorum^  Viola  blanda^  and  StaphyUa  tri- 
folia^  and  near  the  little  stream  in  Payne's  Hole  are  Qlaytonia 
Vtrginicay  CaidophyUum  thalictroides^  Actcea  alba  and  A,  rubra^ 
and  JSabenaria  viridis^  var.  bracteata.  One  may  now  descend 
either  by  following  the  stream  down  the  north  slope,  or  by  taking 
a  path  which  will,  after  many  windings,  come  down  a  gorge  on 
the  south  side,  about  a  mile  from  the  western  end  of  the  range. 

In  the  ravine  of  Roaring  brook,  in  Cheshire,  are  found  many 
of  the  plants  of  Mount  Carmel,  and  in  addition  some  interesting 
ferns  and  mosses.  Aspidium  Goldieanum  and  the  walking-leaf 
(  Campt08on4s  rhizophyllus)  are  there,  besides  many  which  occur 
in  most  damp,  shady  ravines. 

The  extensive  range  of  woods,  hills,  swamps  and  streamlets, 
which  lies  between  Maltby  Park  and  the  road  leading  N.W.  from 
Westville,  is  at  all  times  of  the  year  rich  in  rare  plants.  Geum 
rivaley  Saadfraga  Pennsylvanica^  three  white  violets,  Dentaria 
diphyllay  Cardamine  rhomhoidea^  and  JRubus  tr\florfMy  occur  along 
the  rivulet  which  flows  across  the  Woodbridge  road,  and  further 
toward  the  middle  of  the  wilderness  there  is  always  good  collect- 
ing. Several  Orchidaeece  are  found  only  here,  as  ApkctTH»n\,  fv.\|^ 
male  and  JSabmaria  Hooheri^  while  two  ot  t\a^^  Cyptxp^dxa 
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Pogonia  verticiUata^  Sahenaria  tridentcUa,  and  the  two  species  of 
Liparis  are  all  to  be  found  by  patient  search.  Several  rare  ferns 
occur  on  the  serpentine  rocks  of  Maltby  Park,  and  near  them  is 
abundance  of  the  fringed  gentian,  {G,  crinita). 

Mosses  and  hepatic  mosses  are  abundant  in  this  whole  tract : 
one  excursion  in  December  afforded  thirty  of  the  former,  all  in 
fruit,  and  a  dozen  of  the  latter,  among  them  the  rare  and  most 
beautiful  Ttnchocolea  tornenteUa, 

The  Beaver  meadows,  though  much  injured  for  botany  by  cul- 
tivation and  filling  up,  still  afford  Sarracenia  purpurea^  PoUntiUa 
pcUustriSj  jRhexia  Virginia,  Pogonia  ophioglossoides,  Calopogon 
pidcheUvs,  Cassandra  calyculata,  Lemna  trisulca^  and  rarely 
Braaenia  peUata,  while  CaUa  paliistris  and  the  beautiful  Are- 
thesa  bulbosa  have  disappeared. 

The  ravine  below  Wintergreen  falls  is  our  only  station  for  Viola 
rotundifolia,  which  comes  in  April,  with  scanty  trailing  arbutus, 
and  here  are  also  sevecal  rare  mosses,  among  the  rest  the  rarest 
Buxhaumia  aphyUa, 

The  meadows  between  Tomlinson's  bridge  and  Fort  Hale  con- 
tain the  yellow  fringed  orchis  {H,  ciliaris),  and  Pamassia  Caro- 
liniana ;  and  the  salt  marshes  so  abundant  about  New  Haven 
afford  a  great  number  of  characteristic  species.  A  little  salt 
marsh  which  separates  South  End  from  the  main  land  is  the  only 
station  known  near  New  Haven  for  a  shrubby  dioecious  composite, 
Baccharis  halimifolia^  blossoming  late  in  the  autumn,  and  the 
slopes  of  the  cliff  beyond  Fort  Hale  give  us  Solidago  rigida, 
which  with  Liatris  scarioaa  occurs  also  on  the  Wesi  Haven  shores. 
For  sea-mosses  the  richest  stations  are  the  shores  of  the  Thimble 
Islands,  where,  in  the  tide  pools,  may  be  had  Corailina  officina- 
liSy  Callithamnion  Baileyij  several  Ceramia  and  Polysiphonics^ 
Laminaria  saccharina,  Chorda  lometvtaria,  Punctaria  latifolia^ 
Cladophora  glaucescenSy  and  others  more  common,  while  the  rocks 
just  below  low  water  mark  yield  PhgUophora  membranifolia  and 
other  forms.  The  two  most  beautiful  of  all  our  sea-mosses,  flWn- 
neUia  Americana  and  Dasya  elegans,  are  occasionally  thrown 
upon  the  shores  near  New  Haven,  but  their  places  of  growth  are 
not  yet  ascertained. 

The  banks  of  the  Hoosatonic,  and  its  valley,  contain  many 
plants  characteristic  of  alluvial  soil,  and  the  shores  and  bottom  of 
Lake  Saltonstall  richly  repay  a  careful  search.  At  the  northero 
end  of  the  Jake,  on  the  amaW  paA.c\i  of  «llu.vion^  is  the  iiweetHBceiited 
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Cyperus  it^flexuSy  under  the  water  are  SehoUera  graminea^  and 
several  speoieB  of  Potamogeton^  while  on  the  high  ridge  west  of 
the  lake  is  a  station  for  Linncea  boreciiis. 

There  is  not  a  hill  or  meadow,  swamp  or  hedge-row  near  New 
Haven,  where  some  interesting  plants  may  not  be  found  at  one 
season  or  another;  but  the  places  above  referred  to  are  among  the 
richest  places  for  a  botanist  to  visit. 

AdditioiiB  to  the  Zoologloal  OoUeotioni. 

A.  E.  YEBRnj.,  Cttrator;  S.  I.  Smith,  Assistant. 

The  most  important  feature  of  the  special  zoological  work 
during  the  year  has  been  the  cooperation  of  the  curator  and  Mr. 
S.  L  Smith  in  the  researches  of  the  U.  S.  Fish  Commissioner, 
Prof  S.  F.  Baird,  of  the  Smithsonian  Institution,  in  reference  to 
the  fishes  of  the  coast  and  inland  waters,  their  food,  modes  of 
reproduction,  rate  of  growth,  migrations,  and  habits  generally,  as 
well  as  upon  the  character  of  the  fisheries  and  their  effects  upon 
the  fishes.  Hitherto,  very  little  positive  and  reliable  information 
in  regard  to  the  habits  and  food  even  of  our  common  marketable 
fishes  has  been  published,  and  most  of  the  statements  upon  which 
the  legislation  in  regard  to  the  fisheries  has  been  based  are  but 
crude  "  guesses"  of  fishermen,  who,  at  best,  have  made  only  local 
and  imperfect  observations,  and  cannot  draw  reliable  inferences. 

In  order  to  obtain  any  solid  basis  of  facts  upon  which  alone 
general  and  even  local  legislation  can  be  safely  based,  it  was 
necessary  to  undertake  new  and  very  extended  investigations  in 
the  most  systematic  and  scientific  manner,  for  every  kind  of  infor- 
mation desired.  Arrangements  were  accordingly  made  with  Prof 
Baird  for  the  fullest  cooperation  in  these  researches.  The  part  of 
the  work  specially  in  charge  of  the  curator  and  Mr.  Smith  has 
been  the  investigation  of  the  food  of  the  fishes,  and  the  sources 
from  whence  it  is  derived,  together  with  the  character  of  the 
bottoms,  temperature  of  the  waters,  etc.  It  was  soon  found  that 
to  obtain  such  information  would  involve  a  systematic  zoological 
survey,  as  complete  as  possible,  in  each  region  investigated.  In 
the  spring  vacation,  the  curator,  with  Mr.  S.  L  Smith  and  Prof 
J.  E.  Todd  (then  a  student  in  the  zoological  department),  visited 
Great  Egg  Harbor,  N.  J.,  and  made  many  useful  observations 
upon  the  food  of  the  fishes  of  that  region,  and  secured  a  valuable 
collection  both  of  the  fishes  and  the  invertebrata.  During  the 
summer  vacation^  in  cooperation  with  Proieaaot  "ft^aSi  wAXssa. 
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party,  a  thoroagh  zoological  sarvey  of  Vineyard  Sound  and  the 
adjacent  waters  was  undertaken  by  the  curator  and  Mr.  S.  L 
Smith,  aided  by  Pro£  J.  E.  Todd,  Pro£  A.  Hyatt,  Dr.  A.  S. 
Packard,  and  others. 

The  collections  made  during  these  explorations  are  by  Car  the 
largest  and  most  complete  ever  made  upon  any  portion  of  our 
coast,  both  for  the  fishes  and  the  invertebrata.  All  of  the  latt^ 
have  been  sent  here  for  identification  and  description ;  after  this 
shall  have  been  done,  the  Yale  museum  will  receive  a  complete 
series,  and  the  duplicates  will  be  sent  to  other  institutions.  A 
large  portion  of  this  work  of  identification  has  been  already  com* 
pleted  and  the  curator  has  in  preparation  a  lengthy  report  upon 
the  invertebrate  fanned  and  physical  features  of  the  regions  ex- 
plored, which  will  be  illustrated  by  charts  showing  the  localities 
of  the  dredgings,  character  of  the  bottom,  depth  of  water,  tem- 
perature, etc,  and  by  about  three  hundred  figures  of  the  animals 
obtained.  Prof  Baird  has  also  given  a  series  of  the  fishes, 
including  several  that  are  entirely  new  to  our  coasts,  obtained 
at  the  same  time  by  his  party.  Among  the  fishes  are  a  con- 
siderable number  of  skins  of  sharks,  rays,  and  other  large  species. 

Preparations  have  been  made  and  apparatus  constructed  to  carry 
on,  during  the  next  vacation,  still  more  extensive  explorations  of 
the  same  kind,  in  the  Bay  of  Fundy  and  on  St  George's  Bank 
All  the  naturalists  engaged  in  these  explorations  have  cheerfully 
given  their  time  and  labor  without  any  pecuniary  compensation. 

Mr.  S.  L  Smith,  during  a  part  of  the  summer,  was  also  engaged 
in  dredging  in  the  deeper  parts  of  Lake  Superior,  in  connection 
with  the  U.  S.  Lake  Survey.  From  this  source  a  very  interesting 
collection  was  received. 

During  the  past  year  numerous  other  important  additions  have 
been  made  to  the  zodlogical  collections,  and  a  large  amount  of 
time  has  been  devoted  to  their  scientific  arrangement  and 
description. 

Prof  O.  C.  Marsh  and  party  contributed  many  valuable  skele 
tons  and  skulls  and  other  specimens  from  the  Rocky  Mountuns 
and  California.  Prof.  Marsh  has  also  presented  a  fine  collection 
of  the  birds  and  mammals  of  California,  including  about  850  speci- 
mens collected  by  Mr.  A.  Provo  Kluit.  He  has  also  given  skins 
and  skeletons  of  two  species  of  Apteryx  from  New  Zealand  and  a 
large  number  of  valuable  skeletons  from  various  sources  Mr.  0. 
B.  Grinnell  (Yale^  1810),  baa  forwarded  numerous  bodies  and  booas 
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of  animalB,  from  which  excellent  Bkeletons  have  been  made. 
Among  them  were  two  OBtriches,  an  elephant,  etc.  An  interesting 
collection  of  insectB,  reptiles,  and  other  things  from  Sonth  Africa 
has  been  received  from  Mrs.  Sarah  Abraham.  Dr.  H.  C.  Yarrow, 
U.  S.  A,*ha8  sent  a  very  valuable  collection  of  marine  invertebrata 
from  Fort  Macon,  N.  C.  Mr.  J.  F.  "Whiteaves,  of  Montreal,  has 
given  a  small  but  important  collection  from  his  dredgings  in  the 
Gulf  of  St  Lawrence ;  some  of  these  are  from  the  greatest  depths 
that  have  yet  been  reached  in  dredging  on  the  northern  coasts  of 
America.  In  addition  to  these  we  have  received  gifts  of  value 
from  many  other  friends  of  the  College,  which  wUl  be  noticed 
elsewhere. 

Additions  to  the  Oeologloal  OoUeotioiui. 
0.  C.  Mabsh,  Cn&ATOB. 

The  present  year  has  been  an  important  one  for  this  Depart- 
ment, as  the  Museum  has  received  the  largest  accessions  ever 
made  in  a  single  season.  The  new  material  is,  moreover,  espe- 
cially valuable,  as  it  contains  a  very  large  number  of  fossil 
vertebrates  new  to  science.  A  number  of  these,  including  some 
of  great  interest,  have  already  been  described  by  the  curator 
in  the  American  Journal  of  Science.  In  arranging  and  ex- 
amining these  and  other  additions  to  the  Museum,  important  aid 
has  been  given  by  Mr.  Harger,  Assistant  in  Paelontology. 
Most  of  the  recent  acquisitions  cannot,  unfortunately,  be  now 
exhibited  for  want  of  room,  or  even  examined  and  catalogued 
for  want  of  needed  assistance  in  the  working  force  of  the 
Museum. 

Continued  efforts  have  of  late  been  made  by  this  department 
to  increase  the  collection  in  Osteology,  more  especially  as  an  aid 
to  the  investigations  of  extinct  vertebrate  remains.  More  than 
two  hundred  skeletons  of  recent  animals,  most  of  them  typical 
specimens,  have  b^en  secured  during  the  last  year,  so  that 
ample  facilities  for  the  study  of  Comparative  Osteology  are  now 
afforded. 

The  most  important  gifts  received  during  the  past  year  are  the 
various  collections  made  by  the  Yale  Expedition  in  charge  of 
Profisssor  Marsh,  which  spent  the  summer  and  autunm  of  1871  in 
geological  explorations  in  the  Rocky  Mountain  region  and  on  the 
Pacific  Coast  This  party,  like  that  of  the  previous  year,  was 
essentially  a  private  one,  consisting  of  Professor  M«x%\ivcA\A\^ 
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recent  graduates  of  the  College.  The  special  object  of  the  Expe- 
dition was  to  study  the  extinct  vertebrate  animals  of  the  &r 
West,  and  the  first  investigations  were  made  in  July  and  Aogiut 
in  the  Cretaceous  deposits  of  Southwestern  Kansas,  where  nnme^ 
ous  new  species  of  birds,  reptiles,  and  fishes  were  discovered 
During  September  and  October  the  Tertiary  beds  of  Wyoming 
and  Idaho  were  examined,  and  a  large  number  of  new  fossil  mam- 
mals, birds,  reptiles  and  fishes,  were  collected.  The  remainder  of 
the  autumn  was  spent  in  Eastern  Oregon,  where  many  new  and 
interesting  Tertiary  animals  were  found.  After  a  short  visit  to 
California  the  party  returned  East,  some  by  land,  and  others,  with 
Professor  Marsh,  via  Panama. 

The  expedition,  although  attended  with  much  hardship,  diffi- 
culty and  danger,  was  in  all  respects  successfid,  and  resulted  in 
placing  in  the  Yale  Museum  not  less  than  15,000  specimens  of 
fossil  vertebrate  remains,  including  probably  seventy-five  unde- 
scribed  species,  some  of  them  of  great  interest.  Large  collections 
of  recent  animals,  and  many  valuable  ethnological  specimens  woe 
also  secured.  Measured  by  the  expenditure  of  the  party,  and  the 
important  assistance  received  from  the  Government  and  other 
sources,  the  results  of  the  expedition  may  fairly  be  regarded  sb 
representing  a  gift  to  the  Museum  of  not  less  than  $40,000,  and  the 
expedition  of  the  previous  year  an  equal  amount.  The  combined 
collections  of  extinct  vertebrates  made  by  the  two  expeditioDB 
place  the  Yale  Museum  in  this  respect  far  in  advance  of  any  in  this 
country. 

Among  the  other  noteworthy  additions  to  the  Museum  during 
the  past  year  may  be  mentioned  an  interesting  collection  of  fossil 
animals  from  the  Tertiary  of  Greece,  received  in  exchange  from 
the  University  of  Athens,  through  the  Hon.  Robert  P.  Keep,  of 
the  Class  of  1865,  late  U.  S.  Consul  at  Piraeus,  Greece.  A  valnt- 
able  series  of  vertebrate  fossils  from  the  Tertiary  of  Oregon  hu 
been  presented  by  Rev.  Thomas  Condon,  of  Dalles  City,  Oregon, 
who  likewise  rendered  important  aid  to  the  Yale  party,  last  tn- 
tumn,  during  their  explorations  in  that  region.  A  large  collection 
of  the  remains  of  Dinornis  and  other  extinct  birds  of  New  Zet- 
land, and  a  fine  specimen  of  IchthyosauntB  intennedius^  firom  Eng- 
land, have  been  given  by  Professor  Marsh.  A  gift  of  one  hundred 
and  fifty  dollars  was  received  from  Professor  J.  D.  Dana  to  iid 
the  explorations  of  the  Western  Expedition,  and  other  importtnt 
contributions  have  been  maide  to  lVi<^  Museum  which  will  be  foDy 
sclcnowledged  elaewbexe. 
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ArcIujBology  and  Ethnology. 

The  collections  in  this  department  have  been  materially  in- 
creased daring  the  past  year,  mainly  through  a  few  large  gifts ; 
but  comparatively  little  can  be  done  until  an  endowment  is 
secured,  which  will  provide  for  the  systematic  care  and  increase 
of  specimens  already  obtained,  and  a  suitable  place  for  their 
preservation. 

The  most  important  acquisitions  since  the  last  Report  have  been 
a  large  collection  of  very  perfect  stone  implements  of  pre-historio 
age  from  Scandinavia  ;  two  collections  of  archselogical  specimens 
from  California,  including  some  supposed  to  be  of  great  antiquity ; 
an  ancient  statue,  several  gold  images,  with  various  specimens  of 
pottery  and  stone  from  Central  America ;  and  a  long  series  of 
Indian  Stone  implements  from  Ohio,  together  about  1200  speci- 
mens, which  were  presented  by  Professor  Marsh.  Among  the 
other  noteworthy  additions  may  be  mentioned  a  series  of  twelve 
fine  antique  vases  and  several  other  antiquities  from  Chiriqui, 
Central  America,  presented  by  Samuel  Hubbard,  Esq.,  of  San 
Francisco  ;  some  rare  specimens  of  ancient  pottery  from  Peru,  the 
gift  of  Wm.  Nelson,  Esq.,  of  Panama  ;  a  suite  of  interesting  In- 
dian implements  from  the  Columbia  River,  given  by  Rev.  Thomas 
Condon,  of  Dallas  City,  Oregon ,  and  a  number  of  weapons  and 
other  specimens  from  Alaska,  presented  by  Gen.  John  E.  Miller, 
of  San  Francisco.  The  remaining  gifts  will  be  acknowledged  in 
the  regular  list  of  donations. 


Lectures  to  Mechanioa. 


The  seventh  course  of  lectures  was  given  as  follows : 

I.  Mon.,  Feb.  6.  Introductorj  Lecture : — Relations  of  Mind  and 

Matter.  President  Porter. 

n.  Thups.,    •*    8.  Principles  of  Elocution,  Mark  Bailey. 

IIL  Mon.,      "  12.  Recent  Contributions  to  American  Geography, 

D.  C.  Oilman. 
ly.  Thnrs.,    **  16.  Experiments  on  Sound,  illustrating  the  method 
of  determining  the  motions  of  the  heavenly 
bodies  by  the  Spectroscope,  Alfred  M.  Mayer. 

V.  Mon.,      "  19.  Our  Common  Weeds,  D.  C.  Eaton. 

VL  Thurs.,    •*  22.  The  U.  S.  Weather  Signal  Service,         W.  H.  Brewer. 
VII.  Mon.,      "  26.  Phosphorus,  S.  W.  Johnson. 

VIIL  ThopR,    **  29.  The  Mechanics  of  Europe,  B.  G.  Northrop. 

IX.  Mon.,  Mar.  4.  TUghroan's  Sand-Blast  Engraving  Process, 

G.  F.  Barker. 
X  Thanu,    '^    7.  Steam-Engine  Indicator,  C.  B.  Richards. 

XL  Men.,      "  11.  Foroea  of  Inanimate  Nature,  'W.  K.^Qt\«i3u 
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XII.  Thur.,Mar.I4.  The  PriBmatic  Spectrum, 

XIII.  Mon.,      "  18.  The  Telescope, 

XIV.  Thure.,    "  21.  CJolor, 

XV.  Mon.,      "  25.  Steam-BoUere, 
XIY.  Thura.,    **  28.  The  Darwinian   Hypotheaia   applied 
Human  Race, 


0.  S.  HaatiDgi. 
G.  8.  Lyman. 
J.  H.  NieoMTer. 
W.  P.  TPOwWdgt. 
to   the 
A.  K  VerriU. 


Anniveraary. 

The  anniversary  exercises  were  held  in  Sheffield  Hall,  on  Monday, 
July  10,  1871;  a  portion  of  the  Theses  being  pablicly  read  at  9 
o^clock  in  the  morning,  and  the  remainder  at  8  o'clock  in  the  e?e- 
ning,  in  the  presence  of  the  State  Board  of  Visitors,  the  Corpora- 
tion of  the  College,  the  Instructors,  and  other  friends  of  the  school 

The  candidates  for  degrees,  with  the  subjects  of  their  theses,  are 
given  in  the  following  schedule.  The  degrees  were  conferred  on 
these  candidates  by  President  Woolsey  on  Commencement  day, 
July  13.    Theses  marked  with  a  star  were  read  in  the  evening. 

CANDIDATES  FOB  DEGREES. 

WITH  THE  SUBJECTS  OF  THEIB  GRADUATION  THBSE8. 

DOCTORS  OF  PHILOSOPHY.    (2) 

Bbknard  James  Harrington,  B.A.  (McGill  Univ.),  Montreal^  Canada.    On  the 
Siemens  Martin  Steel  Process. 

This  tbesis  occupies  about  sixty  manuscript  pages,  with  working  drawings  of 
fViniaces,  and  a  detailed  account  of  the  process,  vrom  a  study  of  its  practice  al 
Trenton,  N.  J.  It  also  contains  a  chemical  investigation  of  the  materials  used,  tnd 
the  changes  which  take  place  in  their  conversion  to  steel,  with  quanUtaUye  aotlyiii 
of  different  grades  of  Martin  steel. 

*Henrt  Shaler    Williams,  Ph.B.,  New  Haven.    On  the  Muscular  System  of 
Turtles. 

This  ttiesis  contains  ninety-five  manuscript  pages  with  numerous  drawings.  The 
greater  part  of  it  is  devoted  to  a  careful  and  onginal  description  of  a  ft^shwittf 
Turtle  {Trionyx),  of  which  the  anatomy  lias  not  been  previously  described. 

CIVIL  EKGINEEB.    (1) 

William  Dennis  Marks,  Ph.B.,  St.  Louis,  Mo.    Design  of  a  Bowstring  Girder 
Bridge. 

BACHELOBS  OF  PHILOSOPHY. 

*HoRACB  Andrews  (Engineering),  Tarrytovm,  N.  T. 

Employment  of  Wind  as  a  Motive  Power. 
Edwin  Faxon  Bacon  (Select),  Mnoalk.    On  the  Rise  of  the  Mark  Brandenburg. 
LuTHBU  White  Burt  (Engineering),  Hartford.    On  the  Hartford  Double  Tmnd. 
*Georoe  Benjamin  Chittenden  (Engineering),  EaU  Bi»er.    On  Safety  Riilwij 

Brakes. 

*Rus8BLL  Wheeler  Davenport  (Chemistry),  New  Tork  CVQf.    On  the  Hot  BlMl 

Applied  to  Iron  in  Smelting. 
William  Cecil  Durand  (Select),  M^ord.     On  the  Historical  ChaDgos  of  AlMoe 

and  Lorraine. 
Charles  Hascall  Dwinelle  (Agriculture),  Oakland^  Cat.    On  Fonge  Crops  for 

Dry  Climates. 
Charles  Addison  Fbrrt  (Engineering),  New  Haven.     On  the  CompwaUTe  YalM 

of  Iron  and  Steel  for  Bridges. 
Charles  Hbnrt  Green  ^Eug\iieerlnK)^  Cincinnati,  0.    On  the  Qeneniloa  sod 

UtiliEation  of  Steam. 


On  the  most  Advantageooa 
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WooDFOBD  6hi8wou>  fEDjriDeeriDg),  New  BtUain,    On  the  Modem 

8  of  Laying  Foundations  in  Water. 

lCCULLOCH  Ksabbet  (Select),  Newark,  N  J,     On  the  Fire  Clay  Deposit 

Jersey. 

iBDBRicK  Klsim  (Engineering),  New  Haven,  On  Turbine  Water  Wheels. 
}RAKviLLB  LoBDBLL  (Chemistry),  Wilmington^  Del,  On  the  Siemens- 
Steei  Process. 

ILLIAM  Mather  (Engineering),  New  Haven,    On  the  Teeth  of  Wheels. 
D  Mbrrimah  (Engineering),  FlantwiUe,      Preliminary   Design   of  a 
ing  Wrought  Iron  Koof. 

>mB  MooRB  (Engineering),  Fond  du  Lae^  WU,  On  an  Iron  Pier  of  the 
n  Viaduct. 

[qbabt  Pibrpont  (Engineering),  North  Haven,  On  a  newly  invented 
for  Raising  Water  from  Deep  Mines. 

>  EuGENB  Powell  (Engineering),  North  Haven,  On  Centrifugal  Pumps. 
MXLiM  QuiOLBT  (Engineering),  WUmington,  Del,  On  the  Potomac 
ict. 

:  LocKwooD  Sanyord  (Engineering),  New  Haven^      On  the  Bucket 
as  a  Hydraulic  Motor. 
ADFORD  Sargent  (Chemistry),  New  Haven,    On  the  Working  of  Zinc 

Bethlehem,  Pcnn. 

i^LiBTON  Terrt  (Engineering),  TerryvUle,  Some  Calculations  for  a 
hi  Iron  Crane. 

SEN  ZiEOLBR  (Chemistry),  Philadelphia^  Bol,  Examination  of  a  Copper 
cm  Jones'  Mine,  Berks  Co.,  Penn. 

PllBM. 

llowing  prizes  were  announced  at  the  anniverBaiy. 

CLASS  OF  1871. 

nee  in  French^  a  prize  of  $10  awarded  to  Charles  H.  Dwiubllb,  Oak' 

^al, 

ice  in  Botany,  a  prize  of  $15  awarded  to  Mahbfield  Mebrimab,  PUmU- 

ith  honorable  mention  of  C.  H.  Dwinelle,  second  in  rank. 

\ce  in  Zoology,  a  prize  of  $15  awarded  to  George  G.  Lobdbll,  WUtning' 

ice  in  ChemUtry,  a  prize  of  $15  awarded  to  Gbobob  G.  Lobdell,  WUming' 

nee  in  Civil  Engineering,  a  prize  of  $15  awarded  to  D.  H.  Pierpobt, 

Haven. 

nee  in  Mineralogy,  a  prize  of  $15  divided  between  R.  W.  Datebfort, 

ork  CUy,  Class  of  1871,  and  T.  M.  Pruddbn,  New  Haven,  Class  of  1873, 

n  rank. 

CLASS  OF  19R. 

lee  in  Malhemalice,  a  prize  of  $15  awarded  to  Dabibi*  W.  Hbribo,  John^- 
Id.,  with  honorable  mention  of  Frank  O.  Maxsob,  Norwich,  second  Id 

ice  in  English,  a  prize  of  $15  awarded  to  Gborob  N.  MillbRi  Wdmngford* 
CLASS  OF  187B. 

ice  in  the  studies  qf  Freshman  Tear,  a  prize  of  $15  awarded  to  William 
iiFB,  Pittsburg,  Pol,  with  honorable  meBtlon  of  Wiluaii  H.  Jbbxb, 
'tiU,  Pl,  second  in  rank. 


BRRATUM. 
Pag©  11,  for  "  early  In  1872;*  read  "December  13,  1871." 
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CoKTRIBUnOKB  TO  THS  SHEFFIELD  SdESTTtFlC  SCBOOL. 

The  following  list  includes  the  names  of  those  persona  who  have 
contributed  at  any  time  the  sum  of  one  hundred  dollars  or  mott 
for  the  endowment  and  maintenance  of  the  Sheffield  Scientific 
School*  The  principal  gifts  of  specimens^  models,  etc.,  have  bees 
acknowledged  in  the  successive  annual  reports. 

L 
Mr.  8hflffl«ld's  Donationa. 
The  gifts  of  Mr.  Joseph  £.  Sheffield,  of  New  Haven,  to  thii 
department    of   Yale    College  began  in   1856,  and  have  been 
renewed  at  frequent  intervals  fh>m  that  time  to  the  present. 
The  principal  donations  may  be  thus  grouped : 

1.  The  building  in  Grove  street,  known  as  Sheffield  Hall,  twice 
enlarged  and  refitted,  including  the  observatory  towers,  an  equa- 
torial telescope,  a  meridian  circle,  a  collection  of  models  in  engin- 
eering and  architecture,  furniture,  cases,  etc 

2.  The  new  building  in  Prospect  street,  now  in  process  of  coD' 
Btruction,  north  of  Sheffield  HalL 

8.  A  fund  of  1180,000  for  the  professorships. 

4.  A  hbrary  fund  of  $10,000,  increased  to  $12,000,  and  the 
Hillhouse  Mathematical  library,  purchased  at  a  cost  of  $4,000. 

6.  A  gift  to  the  Collier  Cabinet  of  $2,700. 

6.  Frequent  contributions  to  the  current  expenses. 

These  gifts  amount  to  at  least  $250,000, — >not  including  the 
building  which  is  now  in  process  of  construction. 

II. 

The  Oongreuional  Fund* 

The  Congress  of  the  United  States  by  an  Act  dated  Jnly  2| 

1862,  known  as  the  Morrill  Bill,  gave  to  the  State  of  Connectloiit 

a  portion  of  Land  Scrip,  which  was  given  by  the  Legblatnfe  of 

1863  to  the  Sheffield  Sdeixt\&o  ^\iOoV   '^vbvscv^  yklded  thg  antt 
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of  $135,000,  which  is  devoted  by  the  law  of  Congress  to  the  main- 
tenance of  a  college  in  which  the  modem  scientific  studies  are  to 
predominate. 

III. 
The  Higgin  Profesgonhip  of  Dynamic  Bngineering. 
This  professorship  was  endowed  in  1871  hy  Mrs.  Robert  Hig- 
gin, of  Liverpool,  Eng.,  by  a  gift  of  £5,000,  which  yielded  the  cap- 
ital of  $28,000.  The  professorship  was  designated  in  memory  of 
her  deceased  husband,  who  led  a  long  and  honorable  mercantile 
career,  distinguished  by  many  generous  contributions  to  the  edu- 
cational and  charitable  foundations  of  the  place  of  his  residence. 

IV. 

The  Norton  Professorship  of  Agriculture. 
This  professorship  is  regarded  as  endowed  by  the  national  land 
grant  already  referred  to.  Its  designation  commemorates  the  lib- 
eral purposes  of  John  T.  Norton,  Esq.,  a  skillful  agriculturist  of 
Farmington,  Conn.,  one  of  the  earliest  friends  of  this  department 
of  Yale  College,  and  his  son.  Professor  John  P.  Norton,  who  died 
in  1852,  after  having  served  the  college  and  the  interests  of  agri- 
culture in  the  State  with  rare  ability.  The  father  gave  t>300, 
aimually  for  five  years,  for  the  support  of  the  Analytical  Labora- 
tory, and  the  son  bequeathed  to  the  Scientific  School  his  books 
and  apparatus,  valued  at  82,500. 

V. 

The  Collier  Cabinet  of  Mechanics. 

The  Collier  Cabinet  of  Mechanics  and  Physics  was  instituted  in 
1869,  in  memory  of  a  former  student  of  Mechanical  Engineering, 
Mr.  Thomas  Fassitt  Collier  of  St.  Louis,  who  died  in  Salt  Lake 
City.  His  brother,  Mr.  M.  Dwight  Collier,  gave  the  sum  of  $6,000 
for  the  purchase  of  apparatus  and  models,  and  other  gentlemen 
contributed  additional  amounts  as  follows : 

Maurice  D.  Collier,  Id  memor}-  of  the  late  Thomas  Fassitt  Collier,  $6,000 

Joseph  E.  Sheffield,  10,000  francs  (in  tfold),  equivalent  to  3,700 

Henry  Farnam,  ------..  I^OOO 

Edward  E.  Salisbury, 200 

John  A,  Blake,    -----..-  lOO 

Ell  W.  Blake,            .*....                     .  50 

Alfi^d  Walker  &  Co., 25 

The  Novelty  Iron  Works  of  the  City  of  New  York,  through 
Howard  Potter,  Esq.,  in  1870,  gave  the  valuable  collectiou  o^ 
Drawings  and  WorkiDg  Plans,  many  thousand  m\iu\fikfe^x^^\aOft. 
3 
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had  been  accumulated  in  the  business  of  that  establishment.  A 
catalogue  of  the  Drawings  was  published  in  the  Report  of  the 
School  for  1871. 

VI. 
The  Oeneral  Instniotion  Fond. 
The  General  Instruction  Fund,  applicable  to  any  of  the  current 
expenses  of  the  School,  is  made  up  of  the  contributions  of  the 
following  persons,  which  are  permanently  invested,  and  yield  an 
annual  income : 


William  Walter  Phelps,  New  York, 
Joseph  Sampsoo,  New  York,    - 
William  W.  Boardman,  New  Haven, 
Richard  S.  Fellowes,  New  Haven,    - 
Oliver  F.  Winchester,  New  Haven, 
William  E.  Dodge,  New  York, 
James  E,  En^rllsh,  New  Haven,  - 
Joseph  Battell,  New  York, 
Jeremiah  Day,  New  Haven, 
William  Howe  Downes,  Birmingham 
Henry  Hotchkiss,  New  Haven,    - 
Trcdwell  Ketcham,  New  Haven, 
William  B.  Ogden  (land),  New  York, 
Pelatiah  Perit,  New  Y  ork 
Samnel  Rnssell,  Middletown,  Conn., 
Wells  Southworth,  New  Haven, 
Augustus  R.  Street,  New  Haven, 
James  M.  Townsend,  New  Haven,    - 
Ezekiel  H.  Trowbridge,  New  Haven, 
Henry  Trowbridge,  New  Haven, 
Thomas  R,  Trowbridge,  New  Haven, 
Eli  Whitney,  New  Haven, 
Robert  Benner,  Astoria,  L.  I., 
Eli  W.  Blake,  New  Haven, 
William  Bostwick,  New  Haven,   - 
Jarvis  Brush,  New  Haven, 
Joshua  Coit,  New  Haven,     - 
Henry  A.  Du  Bols,  New  Haven,   - 
William  &  E.  T.  Fitch,  New  Haven, 
Marshall  Jewell,  Hartford, 
Hnrmanns  M.  Welch,  New  Haven, 
John  J.  Skinner,  Oneida,  N.  Y., 
WUliam  G,  Abbot,  Norwich, 
Timothy  Dwlght  (Yale  College), 
William  H.  Elliot,  New  Haven,   - 
Morris  Tyler,  New  Haven, 
Frederick  J.  Leavens,  Norwich, 


Conn., 


$10,000 

6,000 

5,000 

5,000 

5,000 

8,000 

2,000» 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

600 

600 

500 

500 

500 

500 

500 

500 

500 

375 

80O 

aoo 
aoo 
aoo 

100 


*  In  addition  to  $3,000  given  for  inoome. 
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vn. 
The  Holmat  Soholanhip. 

The  Holmes  Scholarship  was  founded  by  Samuel  Holmes,  Esq., 
of  New  York  City,  by  a  gift  of  $1,000,  the  income  of  which  is 
to  be  annually  paid  to  a  meritorious  scholar,  designated  by  the 
Trustees  of  the  Bronson  Library  in  Waterbury,  Conn.,  or  in  case 
of  their  failure  to  appoint,  by  the  Professors  of  the  Scientific 
School 

VUL 

The  Bromon  Fond  for  Oomparative  Anatomy* 

Dr.  Henry  Bronson,  of  New  Haven,  for  many  years  a  professor 
in  the  Medical  Institution  of  Yale  College,  has  given  the  sum  of 
SI, 000  to  promote  the  study  of  Comparative  Anatomy  and 
Zodlogy. 

IX. 

The  Library. 

The  Library  of  the  Scientific  School  consists  of  the  Hillhouse 
Mathematical  Library,  purchased  from  Dr.  William  Hillhouse,  in 
1 870,  by  Mr.  Sheffield  for  the  sum  of  $4,000 ;  and  of  a  collection  of 
books  bought  by  the  subscriptions  of  the  following  gentlemen  as 

Gifts  fob  ths  CoMXSNGBsntNT  of  a  Libbart. 

WUliam  W.  Boardman, $250 

Jarvis  Brnah,    -••----.  100 

Tredwell  Ketchom,           .....  500 

Perkins  A  Chatfleld, 200 

Joseph  Sampson,    .......  500 

Henry  Trowbridge,     -------  100 

Harmanns  M.  Welch,        ......  iqq 

John  D.  Wheeler, 250 

f2,000 

Its  current  expenses  and  accessions  are  paid  for  by  the  income  of 
•A  special  Library  Fund  of  $12,000,  given  by  Mr.  Sheffield.  Many 
valuable  gifts  of  books,  magazines,  and  prints  have  been  received 
from  other  individuals.  Dr.  William  Hillhouse  has  given  the 
sum  of  8500,  for  the  binding  of  books. 

X. 

Snbsoriptioiui  for  Oorrmt  B^ptisas. 

The  School  has  recently  received  the  following  «\v\MATv^\\n\3A» 
toward  tb^  defrayal  of  current  expenses. 
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Subscriptions  to  Income. 
James  E.  English,  New  Haven,  $1,000  annually  for  3  jears,.. $3, 000.00 
Edward  A.  Mitchell,  New  Haven,  $250  annually  for  10  years,..  2,500.00 

A  friend, 2,000.00 

John  D.  Wheeler,  New  Haven,  $300  annually  for  5  years, 1,500.00 

Frederick  H.  North,  New  Britain,  $300  annually  for  5  years,..  1,500.00 

Colm  M.  Ingersoll,  New  Haven,  $60  for  5  years, 300.00 

Jeremiah  A.  Bishop,  New  Haven,  $60  for  5  years, 300.00 

Matthew  G.  Elliot,  New  Haven,  $50  for  5  years, 250.00 

Edward  S.  Scranton,  New  Haven, 250.00 

Benjamin  Douglas,  Middletown, 100.00 

Henry  Stanley,  New  Britain, 100.00 

Isaac  Thomson,  New  Haven,  $50  for  2  years, 100.00 

James  D.  Dana,  New  Haven  (Yale  College), 80.00 

"William  Gamble,  New  Haven, 50.00 

Perkins  k  Chatfield,  New  Haven,  amount  of  bill, 83.82 

XL 
Other  Oifts  for  Special  Pnrposes. 

1.  For  the  Agricultural  Museum — 

Robert  Benner,  Astoria,  N.  Y., $300.00 

2.  For  the  Mining  and  Metallurgical  Museum- 

James  D.' Dana,  Yale  College, 500.00 

3.  For  the  Binding  of  Books — 

William  Hillhouse,  New  Haven, 500.00 

4.  For  the  purchase  of  a  Chronometer — 

Ezra  C.  Read,  New  Haven, 150,00 

5.  For  the  purchase  of  Maps  and  Geographical  Models — 

Wm.  Johnson,  New  Haven, 500.00 

6.  For  purposes  not  yet  designated — 

The  Class  of  1869  (S.  S.  a) 210.00 

The  Class  of  1870  (S.  S.  S.) 140.00 

7.  For  Prizes: — 

The  Berzelius  Trust  Association  (in  gold),       -          -          -  $170 

Jarvis  Brush,    -.-----.  50 

Benjamin  SiUiman  (in  gold),        .....  50 

The  Sigma  Delta  Chi  Society, 50 

A  friend, 400 

Other  friends, 125 

Charle*  Z.  Brown,             .---..  25 

8.  For  assistance  of  a  needy  scholar — 

Rev.  Leonard  W.  Bacon, -      100 

xn. 

Proposed  Professors'  Fund. 

A  friend  of  the  School  has  offered  $10,000,  on  condition  that 

#60,000  18  raised  before  Commencement  in  1873,  as  a  Profeasor'B 

Fnnd.    A  second  subscription  of  like  amount,  accompanied  by  a 

check  for  one-half  the  sum^  has  likewise  been  received,    lliit 

leaves  the  amount  of  %ao,000  «k»  ^«i\.  xm^xwY^^^ot. 


PROGRAMME    OF    STUDIES, 


AND 


0-A.TA.I-.OGHJE, 


For  the  College  Year  1871-1872. 


(IDorpomtion  d  §ale  (IDoUege. 


4t»- 


The  Governor,  Lieatenaat  Governor,  and  six  senior  Ben«tore  of  the  Bute  of  Oonneettcot 
are  ex  agMo  membere  of  the  Oorporation. 


PBBBIDBNT. 
Rev.  NOAH  PORTBR,  D.D.,  LL.D. 

FBLL0W8. 

His  Bzoellenot  MARSHALL  JBWBLL,  Hartford. 

His  Honor  MORRIS  TYLBR,  New  Hayen. 

Rev.  JOSEPH  ELDRIDGB,  D.D.,  Norfolk. 

Re7.  GEORGE  J.  TILLOTSON,  M.A.,  Plainfeeld. 

Rev.  EDWIN  R.  GILBERT,  M.A.,  Walunoford. 

Rev.  DAVIS  S.  BRAINERD,  M.A.,  Lyme. 

Rev.  ElilSHA  0.  JONES,  M.A.,  Southingtok. 

Rev.  LEONARD  BACON,  D.D.,  LL.D.,  New  Haven. 

Rev.  HIRAM  P.  ARMS,  D.D.,  Norwich  Town. 

Rev.  MYRON  N.  MORRIS,  M.A.,  West  Hartford. 

Rev.  SAMUEL  G.  WILLARD,  M.A.,  Colchester. 

Rev.  THEODORE  D.  WOOLSBY,  D.D.,  LL.D.,  New  Haven. 

Hon.  ELISHA  JOHNSON,  Hartford. 

Hon.  EZRA  HALL,  Marlborough. 

Hon.  CHARLES  L.  GRISWOLD,  Chester. 

Hon.  henry  TUTTLE,  Hamden. 

Hon.  ELI  CURTISS,  Watebtown. 

Hon.  FREDERICK  P.  BISSELL,  Watbrtown. 


Treasurer, 
HENRY  C.  EINGSLBY,  M.A. 

Librarian, 
ADDISON  VAN  NAME,  M.A. 

Srorbtart, 

VRA:Ens3A^  B.  i^'ss.issa^uA. 


GOVERNING  BOARD, 

APPOINTED   BT  THE  COBPOBATION   OF  TALE   COLLEGE. 


Presldeiit. 

Rev.  NOAH  PORTER,  D.D.,  LL.D. 

ABBAHOSD  IH  TSK  OBDXB  OF  THSIB  GBADUATIOV. 

WILLIAM  A.  NORTON, 

CHvil  Engineering  and  IfcUhemcUica. 

CHESTER  S.  LYMAN, 

Physice  and  Astronomy^  TheoreHccU  and  Practical. 

;V1LLIAM  D.  WHITNEY, 
Linguistics  and  German. 

iVILLIAM  P.  TROWBRIDGE, 

Dynamic  Engineering  (Hiooin  Professor). 

JEORGE  J.  BRUSH, 
Mineralogy. 

)ANIEL  C.  OILMAN, 

Physical,  Historical^  and  Political  Cfeograpky. 

AMUEL  W.  JOHNSON, 

AgricuUurai  and  Analytical  Chemistry. 

riLLIAM  H.  BREWER, 

Agriculture  (Nobton  Professor). 

ANIEL  C.  EATON, 
Botany. 

HOMAS  R.  LOUNSBURY, 

^91^20  Saxon  and  Early  and  Modem  Englis?k 

THNIEL  0.  MARSH, 
Paksontology. 


31  Hfllhouse  ay. 


SCAR  D.  ALLEN, 

Metallurgy  and  Assaying. 

'J)DI80N  K  VERRILL, 
Zoology  and  GecHoffy. 


72  Prospect  st 

161  Temple  st 

246  Church  st. 

38  Ehnst. 

14  Trumbull  st 


37  milhouse  av. 
54  Trumbull  st. 
131  Temple  st 
Sachem  st,  c.  Prospect 
187  Temple  st 
9  College  st. 
28  Clark  st 


LECTURERS,  INSTRUCTORS  AND  ASSISTANTS,* 

ADDITIONAL  TO  THB   G0VBBNIN6   BOARD. 


BY  AUTHOBITT  OF  THE  8nPEBINTBin)ENT  OF  THE  SURVEY. 

RICHARD  M.  BAOHE,  of  the  U.  8.  Coast  Survey, 

The  Use  of  the  Plane  Table.  Chapel  st 


FRANCIS  BACON,  M.D.,  Professor  in  the  Yale  Medical  School, 

The  Lams  of  HeaWi.  32  High  si 


MARK  BAJLEY,  of  the  Academical  Department, 
Elocution. 


Temple  st 


JOHN  H.  NIBMEYER,  Professor  in  the  Yale  School  of  the  Fine  Arts, 


lYee  Hand  Drawing. 

LOUIS  BAIL, 

Mechanicai  and  Typographical  Drawing. 

F.  R.  HONEY, 

Orifiographic  Projection. 

EUGENE  C.  DELFOSSE, 
French. 

WILLIAM  G.  MIXTER, 

Elemenicnry  and  Analytical  Chemistry. 

SIDNEY  L  SMITH, 
Zoology. 

DANIEL  H.  WELLS, 

AncUytical  and  Descriptive  Geom^ry. 

CHARLES  S.  HASTINGS. 
Physics. 

RUSSELL  W.  DAVENPORT, 
CJiemistry, 

MANSFIELD  MERRIMAN, 
MattienuUics. 


93  Olive  8t 

43  Park  place. 

Church  8t 

108  Yoric  8t 

U&B. 

148  College  st 

99  Bradlej  st 

90  Grove  st 

&B. 

209  Elm  ft 


*  The  Profeaaorahip  ot  !A.\^Vax7  ^)^<^\iCA  S&^Am^tarQy  vacant 


SHEFFIELD  SCIENTIFIC   SCHOOL. 


GRADUATE  STTTDEHTS. 


Horace  Andrews,  ph.b. 

Edward  Swoyer  Breidenbaugh,  m.a 

PenDsylvania  College, 
Charles  Augustus  Brinley,  ph.b. 
George  Beuj.'imin  Chittenden,  ph.b, 
Neville  B.  Craig,  b.a. 
Edward  Salisbury  Dana,  b.a. 
Russell  Wheeler  Davenport,  ph.b. 
Augustus  Jay  DuBois,  c.e. 
Wheeler  DeForest  Edwards,  b.a.  ) 

College  of  City  of  New  York.        J 
George  Bronson  Farnam,  m.d. 
William  Gamble,  m.a. 
Edward  Gray,  b.a. 
Oscar  Harger,  m.a. 
Charles  Sheldon  Hastings,  ph.b. 
George  W.  Jones,  m.a.    ( 
Prof,  in  Iowa  Agr.  ColL,       ) 
Cassius  William  Kelly,  b.a. 
Joseph  Frederick  Klein,  ph.b. 
Benjamin  Kurtz,  b.a.      ) 

Pennsylvania  College,  ) 
Charles  Rockwell  Lanman,  b.a. 
Thomas  William  Mather,  ph.b. 
Mansfield  Merriman,  ph.b. 
Charles  Huntington  Peck,  b.a. 
George  Bacheler  Peck,  m.d.,  j 

M.A.  Brown  University,  J 

Daniel  Hobart  Pierpont,  PH.B. 
Herbert  Edgar  Smith,  b.a.  ) 

CoUegeofCityofN.  Y.     ) 
Charles  Swan  Walker,  b.d. 
Richard  Chapman  Weldon,  m.a.  ) 

Wealeyan  ColL,  SackvOle,  N.  B.,  J 
Henry  Shaler  Williams,  ph.d. 
Edward  Allen  Wilson,  b.a. 


Tarrytovim^  N,  T, 

J  Gettysburff,  Pa. 

Hartford^ 
1.  JSdst  Biver, 
PittBhurgh,  Pa, 
New  Haven, 
New  York  City, 
New  ffaven, 

New  York  City^ 

New  Haven, 
Shanghai^  China, 
Benieia,  Cal. 
Oxford, 
Hartford, 

AmeSy  Iowa. 

Erie,  Pa. 
New  Haven, 

Baltimore,  Md. 

Norwich^ 
New  Haven, 
Plantsville^ 
New  London. 

Providence,  H.  I. 

North  Haven, 

Middletown, 

Darien, 

Sussex,  N.  B. 

Ithaca,  N.  Y. 
St.  Louis,  Mo. 


8  York  sq. 

22  York  sq. 

42  Prospect  st. 

187  Temple  st. 

33  Prospect  st. 

24  Hillhouse  av. 

S.  H. 

41  Howard  av. 

100  Elm  St. 

86  Whitney  av. 

462  Chapel  st. 

106  Grove  st. 

42  s.  M. 

90  Grove  st 

S.  H. 

163  York  st. 
86  Nicoll  St. 

29  High  St. 

144  George  st 
26  Beers  st 
209  Elm  st 


139  York  st 

146  Olive  St. 

8  Lock  st 

33  D.  u. 

14  Lock  st 

246  Orange  st 
129  College  st 


Ob.*lD\x^^»^^^. 
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8EVI0B  GLASS. 


Jacob  Jackson  Abbott, 
James  Peter  Bogart, 
William  Darlington  Evans, 
Joseph  Ridgway  Gawthrop, 
William  Saunders  Green, 
George  Wesson  Hawes, 
Daniel  Webster  Hering, 
Charles  Louis  Johnson, 
Samuel  Trevor  Knapp, 
Harrison  Wheeler  Lindsley, 
Frank  Oscar  Maxson, 


Yarmouth^  Me, 
New  ffaven, 
West  Chester,  Pa. 
Northhrook,  Pa. 
Cincinnati,  0. 
Boston,  Mass. 
Johnsville,  Md, 
Ansonia, 
New  York  City, 
New  Haven, 
Norwich, 


Robert  Douglass  Milholland  Maxwell,  Wilmington,  Del. 


George  Noyes  Miller, 
Charles  Theodore  Morse, 
Thomas  Perkins  Nevins, 
Theophil  Mitchell  Prudden, 
Thomas  Hubbard  Russell, 
Charles  Austin  Tibbals, 
Daniel  Wardwell  Wardwell, 
Frederick  Floyd  Weld, 
William  Brenton  Welling, 


Wallingford, 
New  Haven, 
Waterford, 
New  Haven, 
New  Haven, 
Brooklyn,  N.  Y. 
Rome,  N.  Y. 
Guilford, 
New  York  City, 


29  Prospect  sU 

552  Chapel  st 

462  Chapel  st 

27  Mansfield  si 

165  Temple  st. 

90  Grove  st 

8  Lockst 

175  Su  Johnst 

23  Prospect  st 

132  divest 

8  Lockst 

23  Prospect  st 

104  Grove  st. 

151  Yorkst 

96  York  st 

22  Clinton  pi. 

17  Woosterpl. 

8  Lockst 

8  Lockst 

165  Temple  st 

8  Lockst 

Seniors,  21. 
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JTTHIOB  CLASS. 


John  Winthrop  Auchincloes, 

Edgar  Henry  Summerfield  Bailey, 

Alvah  Weed  Brown, 

Harry  Hill  Buck, 

Moses  Balkley, 

Charles  Albert  Bart, 

Fillmore  Cogswell, 

William  Righter  Comings, 

William  Allen  Cowles, 

Charles  Adams  Cragin, 

Robert  John  Carrey, 

Annis  Merrill  Doolittle, 

Harry  Taylor  Gause, 

James  Elliot  Gregory, 

Edward  Julias  Hall, 

Henry  Sbeaff  Hoyt, 

Robert  Jaffray, 

William  Hampden  Jenks, 

Charles  Henry  Matthews, 

George  Christopber  Moore, 

Charles  Miller  Morse, 

Charles  Tombling  Noonan, 

William  Josiah  Parks, 

Walter  Brewster  Piatt, 

Benjamin  Pomeroy, 

Samuel  Rockwell, 

Amory  Edwards  Rowland, 

Edgar  Camp  Savage, 

William  Lucien  Scaife, 

Alfred  Lewis  Sellers, 

Charles  Thompson  Smith, 

Edward  Henry  Smith, 

William  Edward  Smith, 

Lewis  Rodney  Taylor, 

Aretas  Whittelsey  Thomas, 

Henry  Goodrich  Wolcott, 


New  York  City^ 
MiddUfield, 
EngUwood^  N,  J, 
Orland,  Me. 
Brooklyn^  N,  Y. 
WaUingford, 
Marble  Dale, 
New  Britain^ 
New  Haven^ 
Wallingfordy 


116  High  St 

111  Court  St 

25  Prospect  st 

B.  H. 

29  Prospect  st 
104  Grove  st 
129  College  st 
27  Prospect  st 
169  Temple  st 
104  Grove  st 


San  FranciscOy  Cal  122  Collie  st 

Wallingford^  129  College  st 

Wilmington,  Del.  84  Wall  st 

New  York  City,  134  College  st 

Buffalo,  N.  Y.  Ill  Temple  st 

Staatehurgh^N.  Y.  488  Chapel  st 

New  York  City,  148  College  st 

Brookville,  Pa.  22  York  sq. 

Waterbury,  26  Prospect  st 

Birmingham,  15  Pine  st 

Buffalo,  N.  Y.  165  Temple  st 

Milwaukee,  Wise.  27  Prospect  st 

Brooklyn,  N.  Y.  136  College  st 

Waterbury,  109  Elm  st 

Soutkport,  122  College  st 

Bridgehampton,  N.Y.  SI  Prospect  st 

Brooklyn,  N.  Y.  29  Prospect  st. 

West  Meriden, 
Pittsburgh,  Pa. 

West  Chester,  Pa. 
New  York  City, 
Plainville, 


Goshen, 
Hamilton,  Va. 
Bethlehem, 
Fishkill,  N.  Y. 


177  Temple  st 
25  Prospect  st 

35  High  st 
25  Prospect  st 
135  D wight  st 
498  Cbapel  st. 
223  Crown  st 
27  Prospect  st 

88  Wall  st 
Juniors,  86. 
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FBESHKAV  CLASS. 


Thomas  Belknap  Beach, 
Moses  Taylor  Belcher, 
Charles  Cook  Brewster, 
Edward  Brush, 
Edward  Moses  Child, 
Arthur  Bucklin  Claflin, 
George  Rufus  Cooley, 
Frederick  Bowman  Crawford, 
John  Otis  Davis, 
Franklin  Edwards, 
Charles  Howard  Fitch, 
Edwin  Horace  Forbes, 
William  Hammond  Franklin, 
LeRoy  Gale, 
Jacob  Grove, 
Archie  Smoote  Hall, 
Vincent  Gilpin  Hazard, 
Frazier  Davenport  Head, 
Charles  Daniel  Hill, 
Frank  Leroy  Holt, 
Irving  Lacius  Holt, 
Allen  Brewer  Howe, 
Henry  Hun, 
Henry  Jarvis  Kellogg, 
Wilh'am  Henry  Kellogg, 
Charles  Hittell  Killinger, 
Beverly  Livingston, 
William  Pitt  Lynde, 
William  McGrath, 
Thomas  Massie, 
Charles  James  Morse, 
George  Smith  Needham, 
Harry  Gregory  Newhall, 
Eugene  Ernest  Osbom, 
Richard  Deane  Arden  Parrott, 
Ciaudiufl  Victor  Pendleton, 
Andrew  Peters, 


West  ITart/ord,  106  Wall  it 

Garrism'Sj  JV.  F.         36  High  tL     \ 
Norwich,  33  Eld  st     | 

Greenwich,  127  College  il     | 

Woodstock,  136  Whalleya?.     ' 

Boston,  Mass.  22  Trnmbnil  st 
Hamden,  104  Crown  st 

Chicago,  III,  33  Prospect  st 

Hartford,  149  College  st 

Northampton,  Mass,  107  York  st 
New  Haven,  58  Olive  st 

Cromwell,  8  Lock  st 

Brooklyn,  136  Whalley  a?. 

New  York  City,  35  High  st     , 

Fredericksburg,  Pa,  ^ZVvos^Xti*     \ 
Mobile,  Ala,  94  Grove  st     i 

West  Chester,  Pa,  120  Coll^  st 
St,  Paul,  Minn.  94  Grove  st 

Calais,  Me.  64  Whitney  st.    , 

Rockville,  23  Lyon  st 

Meriden,  23  Lyon  st 

Troy,  N,  F.  138  College  st 

Albany,  N,  Y.  416  Chapel  st 
Milford,  131  York  st 

Chicago,  III, '  22  Trumbull  st 
Lebanon,  Pa,  173  Temple  st 

Garrison's,  N,  Y,  145  York  st 
Milwaukee,  Wise,  161  George  st 
Bridgeport,  498  Chapel  st 

Charlottesville,  Va.  202  York  st 
Poland,  0.  46  Hillhouse  av. 

Louisville,  Ky.  106  Grove  st 

San  Franciteo,  Col.  8  Elm  st 

Norwalk,  81  Howe  st 

Greenwood  Works,  N.  T.  88  Wall  st 
Bozrahj  8  Lock  at 

New  YwV  CxV^^  189  c. 
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Frank  Plume, 
Greorge  CofBn  Power, 
William  Spencer  Pratt, 
William  Henry  Reynolds, 
Nelson  Robinson, 
William  Rockwell, 
William  Rodman, 
William  Arthur  Rogers, 
Charles  Waterman  Smith, 
William  von  Steinwehr, 
John  Muirhead  Stewart, 
Francis  Hill  Stillman, 
Jared  Sidney  Torrance, 
William  Richardson  Uphara, 
Simeon  Harrison  Wagner, 
John  Charles  Weber, 
Charles  Bell  Willcox, 
Greorge  Egbert  Wright, 


Tkomaston,  149  College  st. 

Hudson^  JV.  F.  16  Home  pi. 

New  Haven^  17  Hazel  st. 

New  Haven^  129  York  st. 

New  York  City^  16  s. 
Bridgekampton^N.Y.  33  Prospect  st. 

New  Haven^  491  Chapel  st. 

Covington^  Ky,  217  Crown  st, 

Hartford^  90  Grove  st. 

New  Haven^  117  Elm  sr. 

Peekskill^  N,  Y.  104  Crown  st. 

Westerly,  B,  L  8  Lock  st 

Oowandaj  N,  Y.  33  Prospect  st 

Yonkers,  N.  Y.  92  Grove  st 

Morris,  104  Crown  st. 

New  York  City^  23  Prospect  st 

Stamford,  172  George  st 

Newhurgh,  N.  Y.  33  Eld  st 
Freshmen,  56. 


SPECIAL  STUDENTS  NOT  CANDIDATES   FOR  A  DEGREE. 


Bernard  Nadal  Baker, 
Henry  Fowler  English, 
Philip  Owen  Hawkins, 
Lorenzo  M.  Johnson, 
Archibald  McCall, 
George  Soul6  Phelps, 
William  James  Rattle, 
Archibald  Rogers, 


Baltimore,  Md, 
New  Haven, 

Wakefield,  B.  I. 
Bochester,  Mass, 

West  Chester,  Pa. 
East  Windsor, 
Cleveland,  0, 
New  York  City, 
Special 


31  Prospect  st 

134  Chapel  st 

606  Chapel  st 

16  Grove  st 

177  Temple  st 

Wallingford. 

96  York  st 

120  College  st 

Students,  8. 


SUMMARY. 

Graduates, 29 

Seniors,           21 

Juniors, 36 

Frbshhen, 55 

Special, 8 

Total,        ....  149 
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I. 

)bjbcts. 


The  Sheffield  Scientific  School  is  devoted  to  instraction 
and  researches  in  the  mathematical,  physical,  and  natural  sciences, 
with  reference  to  the  promotion  and  diffusion  of  science,  and  also 
to  the  preparation  of  young  men  for  such  pursuits  as  require 
especial  proficiency  in  these  departments  of  learning.  It  is  one 
of  the  Departments  of  Yale  College,  like  the  law,  medical, 
theological  and  art  schools,  having  its  separate  funds,  building, 
teachers,  and  regulations,  but  governed  by  the  Corporation  of  Yale 
College,  which  appoints  the  professors  and  confers  the  degrees. 
It  is,  in  part,  analogous  to  the  academic  department  or  classical 
college,  and,  in  part,  to  the  professional  schools.  It  affords  no 
easy  path  to  an  academic  degree,  but  offers  to  those  who  desire  to 
become  thoroughly  educated  in  scientific  studies,  the  opportunity 
for  efiicient  training,  under  a  large  corps  of  teachers,  and  with 
ample  apparatus,  books,  collections,  and  other  facilities  for  stadj. 

The  instructions  are  accordingly  designed  to  be  advanced,  sysr 
tematic,  and  thorough.  The  wants  of  two  classes  of  scholars  are 
continually  borne  in  mind : — 

L  The  graduates  of  this  or  of  other  colleges,  and  other  persons 
who  have  prepared  themselves  for  advanced  scientific  pursuits. 
Every  endeavor  is  put  forth  to  meet  the  wants  of  those  who  de- 
sire to  become  proficient  in  some  specialty,  or  who  wish  to  pursue 
a  systematic  course  of  instruction  with  reference  to  scientific  cul- 
ture. To  this  class  of  students  much  greater  freedom  is  permitted 
than  to  the  tmdergraduates. 

IL  The  undergraduates,  who  may  be  preparing  themselves  by 
a  course  of  training,  chiefly  mathematical  and  scientific,  and  partly 
linguistic,  for  higher  scientific  studies,  or  for  such  oooupstiona  u 
call  for  an  accurate  knowledge  of  some  branches  of  modem  science, 
as  a  condition  of  success.  Undergraduates,  after  the  first  year, 
select  one  of  several  prescribed  courses,  and  then  follow  strictly 
the  scheme  therein  laid  dowii. 
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II. 

HiSToi^Y  AND   Organization. 

The  School  was  commenced  in  1847.  In  1860,  a  convenient 
building  and  a  considerable  endowment  were  given  by  Joseph  E. 
Sheffield,  Esq.,  of  New  Haven,  whose  name,  at  the  repeated  request 
of  the  Corjioration  of  Yale  College,  was  afterward  attached  to 
the  foundation.  Mr.  Sheffield  has  frequently  and  munificently 
increased  his  original  gifts,  and  has  already  begun  the  construc- 
tion of  an  additional  building  for  the  use  of  the  School 

In  1864,  by  an  act  of  the  Connecticut  Legislature,  the  national 
grant  for  the  promotion  of  scientific  education  (under  the  Congres- 
sional enactment  of  July,  1862)  was  given  to  this  department  of 
Yale  College,  which  thus  became  "the  Connecticut  College  of 
Agriculture  and  the  Mechanic  Arts."  Since  that  time,  and  espec- 
ially since  the  autumn  of  1869,  numerous  liberal  gifts  have  been 
received  from  the  citizens  of  New  Haven,  and  from  other  gentle- 
men in  Connecticut,  New  York,  and  St.  Louis,  for  the  endowment 
of  the  School,  and  the  increase  of  its  collections. 

The  action  of  the  State  led  to  the  designation  by  law  of  a  State 
Board  of  Visitoi-s,  consisting  of  the  Governor,  Lieutenant  Gov- 
ernor, three  senior  Senators,  and  Secretary  of  the  State  Board  of 
Education ;  and  this  Board,  with  the  Secretary  of  the  Scientific 
School,  is  also  the  Board  for  the  appointment  of  students  to  hold 
the  State  scholarships. 

As  an  additional  means  of  acquainting  the  public  with  the  work 
of  the  school,  and  securing  for  it  greater  success,  the  Corporation 
of  Yale  College  has  appointed  a  Board  of  Councillors,  consisting 
of  some  of  the  gentlemen  who  have  manifested,  in  different  ways, 
a  deep  and  permanent  interest  in  the  welfare  of  the  institution. 

The  Governing  Board  consists  of  the  President  of  Yale  College 
and  the  Professors  who  are  permanently  attached  to  the  School 
There  are  several  other  instructors  associated  with  them,  a  part  of 
whom  are  connected  with  other  departments  of  the  College. 

This  peculiar  organization,  though  somewhat  complex,  has  been 
a  natural  growth  of  the  last  twenty-five  years,  and  it  may  be 
added  that  the  combination  of  a  new  department,  with  an  old  and 
well  tried  institution  like  Yale  College,  has  advantages  for  both. 
The  establishment  of  a  college  of  science  has  relieved  the  aca- 
demic or  classical  college  from  all  pressure  tending  to  the  e«.t^V 
lishment  of  ^partial  courses^^  of  study,  and  \\aW  ftw^^X^m^wX.^^ >x» 
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means  of  instruction  by  new  professorships  and  new  scientific  col- 
lections ;  while  it  has  rendered  further  service  by  giving  to  grad- 
uates of  the  classical  department,  opportunities  for  special  and  sys- 
tematic professional  training,  distinct  from  those  afforded  in  the 
schools  of  law,  medicine,  and  theology. 

On  the  other  hand,  the  Scientific  School  has  had  the  benefit  of 
the  name  and  repute  of  Yale  College  throughout  the  land.  The 
long-established  libraries  and  cabinets  have  been  opened  to  the 
scientific  students,  who  have  also  attended  many  courses  of  the 
academic  lectures.  More  than  all  this,  many  of  the  ofiicers  of  the 
classical  college,  by  their  influence,  encouragement,  and  counsel, 
have  given  and  are  constantly  giving  to  the  new  college  assistance 
too  valuable  and  enduring  to  be  ever  forgotten. 

Under  these  circumstances,  it  may  be  well  to  add  that  during 
the  wide-spread  controversy  between  science  and  letters  as  means 
of  instruction,  the  utmost  harmony  has  prevailed  in  New  Haven 
among  the  friends  of  both. 

III. 

Building  and    Apparatus. 

Sheffield  Hall  is  a  large  and  well  arranged  building,  containmg 
recitation  and  lecture  rooms  for  all  the  classes,  a  hall  for  public 
assemblies  and  lectures,  chemical  and  metallurgical  laboratories,  a 
photographical  room,  an  astronomical  observatory,  museums,  a 
library  and  reading  room,  besides  studies  for  some  of  the  profes- 
sors, where  their  private  technical  libraries  are  kept. 

The  following  is  a  summary  statement  of  the  collections  belong- 
ing to  the  School : — 

1.  Laboratories  and  Apparatus  in  Chemistry,  Metallurgy,  Photography,  and  Zo- 

ology. 

2.  Motallurgicijl  Museum  of  Ores,  Furnace  Products,  etc. 

3.  Agricultural  Museum  of  Soils,  Fertilizers,  useful  and  injurious  Insects,  eta 

4.  Collections  in  Zoology. 

5.  Astronomical  Observatory,  witli  an  equatorial  telescope  by  Clax^  and  Sons  of 

Cambridge,  a  maridian  circle,  etc. 

6.  Library  and  reading  room,  containing  the  *'  Hillhouse  Mathematical  Libraiy,'* 

books  of  reference,  and  a  selection  of  German,  French,  English,  and  Ameri- 
can scientific  journals. 

7.  A  collection  of  Physical  Apparatus,  constituting  the  "  Collier  Cabinet** — ^recent* 

ly  purchased. 

8.  Models  iu  Architecture,  Geometrical  Drawing,  Civil  Engineering,  Topogn|du- 

cal  Engineering,  and  Mechanics ;  diagrams  adapted  to  public  lectures ; 
znents  for  field  practice. 
9.  Maps  and  Charts,  topograpYiicaV,  \iyCa<>^gc«\^«i^  \^q^^ 
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The  mineralogical  cabinet  of  ProfesBor  Brush,  the  herbarium  of  Professor  Brewer, 
the  collection  of  native  birds  of  Professor  Whitney,  and  the  astronomical 
instruments  of  Professor  Lyman,  are  deposited  in  the  building.  Professor 
Eaton^s  herbarium,  near  at  hand,  is  freely  accessible. 

Students  are  also  admitted,  under  varying  conditions,  to  the 
College  and  Society  libraries,  the  College  Reading  Room,  the  Cab- 
inet of  Minerals  and  Fossils,  the  School  of  the  Fine  Arts,  and  the 
Gymnasium. 

IV. 

Instruction  for  Graduate  Students. 

One  of  the  principal  objects  of  this  department,  since  its  foun- 
dation, has  been  to  afford  to  young  men  of  superior  qualifications 
the  opportunity  of  pursuing  advanced  studies  in  science.  Gradu- 
ates of  this  and  other  colleges  are  received  without  examination, 
upon  the  testimonial  of  their  diplomas  that  they  have  honorably 
completed  their  preliminary  courses.  They  may  remain,  at  their 
option,  for  one  year  or  for  several  years,  and  may  study  with  or 
without  reference  to  the  attainment  of  a  second  degree. 

The  very  different  requirements  of  such  students  render  it  diffi- 
cult to  state  in  precise  terms  what  facilities  are  here  afforded.  In 
some  cases,  particularly  in  the  mathematical  studies,  the  student 
will  join  that  class  for  which  his  previous  mathematical  work  has 
prepared  him ;  in  other  cases,  as  in  the  chemical  laboratory  and  in 
the  study  of  Natural  History,  every  scholar  will  pui*sue  an  inde- 
pendent course  of  research  according  to  his  capacity  and  the  time 
he  can  devote  to  such  a  specialty.  In  any  case,  the  student  who 
desires  to  pursue  such  advanced  courses  is  invited  to  apply  in  per- 
son or  by  letter  to  the  professor  in  whose  department  he  is  most 
interested,  and  thus  ascertain  what  arrangements  can  be  effected. 
When  three  or  four  persons  of  similar  acquirements  desire  like 
opportunities,  it  will  often  be  easier  to  mark  out  for  them  a  sched- 
ule of  work. 

During  the  last  few  years,  there  have  been  annually  between 
twenty  and  thirty  graduate  students  in  the  Sheffield  School.  The 
call  for  persons  of  advanced  scientific  attainments  has  never  been 
so  frequent  as  now ;  and  the  opportunities  for  future  usefulness 
and  culture  have  never  been  so  inviting. 

Great  freedom  of  choice  in  respect  of  work  is  allowed  to  the 
graduate  students,  and  in  accordance  with  their  requirements,  the 
libraries,  collections,  and  instruments  are  freely  at  Wira  %^ttvc^, 
4 
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As  examples  of  what  may  be  done  in  Mathematics,  Physics,  and 
Astronomy,  it  may  be  mentioned  that  Professors  Norton,  Tbow- 
BRIDOE,  and  Lyman,  with  the  codperation  of  Professor  H.  A.  New- 
ton, will  direct  the  studies  of  those  who  wish  to  avail  themsehes 
of  the  class  instructions  in  the  Calculus,  in  Analytical  and  De 
scriptive  Geometry,  Mathematical  Drawing,  Practical  Astronomy, 
etc.  The  Hillhouse  Mathematical  Library  is  open  for  consulta- 
tion daily,  and  the  equatorial  telescope,  meridian  circle^  and  other 
astronomical  instruments  belonging  to  the  School,  may  be  freely 
used  by  advanced  students. 

The  Chemical  Laboratory  is  fitted  for  the  instruction  of  those 
who  wish  to  become  proficients  in  practical  analysis,  either  in 
preparation  for  professorships,  technical  pursuits,  the  medical  pro- 
fession, or  other  purposes.  Professors  Johnson,  Bbush,  and 
Allen  will  direct  the  studies  in  higher  Chemistry,  Mineralogy, 
and  Metallurgy. 

Instruction  in  Natural  History  may  be  received  from  Professors 
Ybbbill  and  Marsh  in  the  Zodlogical  Laboratory,  where  the  col- 
lection, description,  and  classification  of  specimens  are  continually 
in  progress ;  or  by  private  arrangement  in  the  herbarium  of  Pro- 
fessor Eaton.  The  pubHo  and  private  collections  of  Minerals, 
Ores,  Fossils,  etc.,  afford  special  facilities  for  the  study  of  Mineral- 
ogy and  Geology. 

V. 

Instruction  for  Undbrgraduatb  jStudbnts. 

Tebms  of  Admission. — Candidates  must  be  not  less  than  sii- 
tecn  years  of  age,  and  must  bring  satisfactory  testimonials  of 
moral  character  from  their  former  instructors  or  other  responsible 
persons. 

For  admission  the  student  must  pass  a  thorough  examination  in 
Davies^s  Bourdon's  Algebra  as  far  as  the  General  Theory  of  Equa- 
tions, or  in  its  equivalent ;  in  Oeomeiry^  in  the  nine  books  of  Da- 
vies^s  Legendre,  or  their  equivalent;  and  in  Plane  Trigononultry^ 
Analytical  Trigonometry  inclusive ;  and  also  in  Arithmetic^  indii- 
ding  the  '^  Metric  System,"  Oeography^  United  StcOee  J^etoryj 
and  English  Grammar^  including  Spelling.  An  acquaintanoe 
with  the  Latin  language  is  also  required,  sufScient  to  read  and 
construe  some  classical  author,  and  Allen's  Latin  Grammar  is  oom- 
mended  as  exhibiting  the  amount  of  grammatical  atody  deemed 
important  Practice  in  Drawing^  if  it  can  be  obtained  befioit 
entrance,  will  be  of  great,  ad^«ai\Abf,^. 
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The  examinations  for  admission  take  place  at  Sheffield  Hall,  on 
the  Friday  (July  12,  1872)  after  Commencement,  at  9  a.  m.,  and 
nine  weeks  later,  on  that  Wednesday  in  September  (Sept.  11, 
1872)  on  which  the  Fall  Term  begins.  Opportunity  for  private 
examination  may,  in  exceptional  cases,  be  given  at  other  times. 

Candidates  for  advanced  standing  in  the  undergraduate  classes 
are  examined,  in  addition  to  the  preparatory  studies,  in  those 
already  pursued  by  the  class  they  propose  to  enter.  No  one  can 
be  admitted  as  a  candidate  for  a  degree  after  the  commencement 
of  the  Senior  year. 

TI. 

CouRSBS  OF  Instruction, 

Occupying  three  years,  are  arranged  to  suit  the  requirements  of 
various  classes  of  students.  The  first  yearns  work  is  the  same  for 
all;  during  the  last  two  years  the  instruction  is  chiefly  arranged 
in  special  courses. 

The  special  courses  most  distinctly  marked  out  are  the  follow- 
ing:— 

(a.)  In  Chemistry  and  Metallurgy ; 

(b.)  In  Civil  Engineering; 

(a)  In  Dynamical  (or  Mechanical)  Engmeering ; 

(d.)  In  Agriculture; 

(e.)  In  Natural  History ; 

(£)  In  studies  preparatory  to  Medical  Studies. 

(g.)  In  studies  preparatory  to  Mining; 

(h.)  In  Select  studies  preparatory  to  other  higher  pursuits,  to  business,  etc. 


The  arrangement  of  the  studies  is  indicated  in  the  annexed 
schema 

FRESHMAN  YEAB.— INTBODUCTORY  TO  ALL  THE  COURSES. 

FiBST  TBRK—tTonnofi— Whitney's  Grammar  and  Reader.  iS^Uf^— Hadley*s 
Brief  Ifistoiy  €i  the  English  Language ;  Exercises  in  Composition.  Maihmnaiie9, 
— ^DsTies's  Analytical  Geometry,  and  Spherical  Trigonometry.  Paynes.— Atkin- 
son's Gkmoti  with  experimental  lectures.  Chernisky. — Eliot  and  Storer's  Manual; 
Laboratory  practice.  Skmeniary  Drtuotr}^.-— Practical  Lessons  in  the  Art  School 
Loum  qf  EeaUh.'—JjKiaTeB  by  Professor  F.  Baoon. 

Sboohd  Tmbm— Language,  Phyaica,  Chemistry,  and  Drawing,^AB  stated  above. 
JbAemolicf.— <3huroh*B  Descriptiye  Geometry.    EloaUion. 

Tbxmd  TMaM^Mafhemake8,Surveymg  and  Plotting.  JBMemy.— Gray's  Lessons. 
Fhi/tieai  Oeographty,-^Tea  Lectures  on  the  Outlhies  of  the  Structure  of  the  Eaxtk. 
Other  stndiea  oontmued.    j^mitt^.— Binn's  (Maoipvf^  PioiMJ&ciik 
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For  the  Junior  and  Senior  years  the  students  select  for  them- 
selves one  of  the  following  courses : 

(a.)  IN  CHEMISTRY  AND  METALLURGY. 
JUNIOR     YEAR. 

First  Term — Theoreticai  and  Organic  Chemiairy. — ^Lectures.  Chemicai  Analyns. 
— Fresenius.  Use  of  Blow-pipe.  Laboratory  Practice, — QuaJitatiTe  Analjaifl. 
English.     Oerman.    French, 

Second  Term — Laboratory  Practice. — Qualitative  Analysis,  continued.  Quanti- 
tative Analysis,  begun.    Zoology, — Lectures.    English.     German.    French. 

Third  Term — Mineralogy. — Dana.  Lectures  and  Practical  exercises.  Organic 
Chemiairy. — Lectures.  Zoology. — Lectures  and  Excursions  Laboraiory  Practice. 
— Quantitative  Analysis,  continued.    English  and  French — continued. 

SENIOR     YEAR. 

First  Term — Metallurgy. — Percy.  Lecturea  Geology. — ^Dana.  Lectures  aod 
Recitations.  Zoology. — Lectures.  Laboratory  Practice. — Volumetric  and  Organic 
Analysis.    Determinative  Mineralogy.    English  and  French — continued. 

Second  and  TmRD  Terms. — Metallurgy. — Lectures.  AgricuUttral  Chemistry.— 
Recitations  and  Lectures.  Geology. — Dana.  Laboratory  Practice. — Mineral  Analy- 
sis and  Assaying.     DeterminaMve  Mineralogy.    English  and  i^enc^i— continued. 

(b.)  IN  CIVIL  ENGINEERING. 
JUNIOR     YEAR. 

First  Term — Mathematics. — Analytical  Geometry  of  Three  Dimensions.  Church's 
Differential  Calculus.  Church's  Descriptive  Greometry,  continued.  Surveying.— 
Topographical  and  Hydrographic.  Drawing. — Plotting,  and  Chart  Drawing. 
English^  Frenchy  and  German. 

Second  Term — Mathematics — Dififerential  and  Integral  Calculus.  Astronomy,— 
Norton's  Astronomy,  with  practical  problems.     English^  I¥enchy  and  German. 

Third  Term — Mechanics. — Peck's  Elements.  Surveying. — Topographical  To- 
pographical sketching  in  the  field.  Drawing, — fiinn's  Second  Course  of  Ortho- 
graphic Projections.  Linear  Perspective.  Isometrical  and  Topographical  Draw- 
ing.   English  and  French. 

SENIOR     YEAR. 

First  Term — Field  Engineering. — Laying  out  curves.  Location  of  Hne  of  Rail- 
road, with  calculations  of  excavation  and  embankment  Henck's  Field  Book  for 
RaUroad  Engineers.  Stone  Cutting — ^with  graphical  problems.  Mechania. — ^Appli- 
cation of  Calculus  to  Mechanics.  Mechanics  applied  to  Engineering.  Oteiogy, — 
Dana.    Drawing. — Binn's  Second  Course.     English  and  French. 

Second  Term — OivU  Engineering. — Mahan's.  BuOding  Materials  (Lectures). 
i^^jD^  of  Materials.  Bridge  Construction.  £brtwytfi^— with  Plane  Kbk.  Q»> 
odeay.    Drawing. — Mechaidca\  «ud  Ax^\\jecXMt«L    Bm^jImAw  qinI  9r«MlL 
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Third  Tsrm — OivU  Engineering. — ^Bridge  Constnictioii,  continued.  StabUity  of 
Arches  and  WaU&  Dynamics. — Principles  of  Mechanism.  Steam  Engine,  ffy^ 
draulics. — Theory  of  Turbines  and  other  Water  Wheels.  Bennett's  D'Aubuisson's 
Hydraulics.    Drawing. — Structural 

Students  pursuing  a  higher  course  in  Engineering,  for  one  year 
after  graduating  as  Bachelors,  may  receive  the  degree  of  Civil 
Engineer. 

(c)  IN  MECHANICAL  ENGINEERING. 

JUNIOR     YEAR. 

Pure  MathemoHcs. — Descriptive  Geometry,  with  applications.  Geometry  of  Ma- 
chinery. Analytical  Geometry  of  Three  Dimensions.  Differential  and  Integral 
Calculus.  Meehamcs. — Analytical  Mechanics.  Principles  of  Mechanism.  Draw- 
ing.— Binn's  Orthographic  Projections.  Elements  of  Mechanical  Drawing  and 
Principles  of  Construction.  Shading  and  Tinting,  and  drawing  from  Patterns. 
MctaJMnrgy.    English^  fYench,  and  German. 

SENIOR     YEAR. 

Applied  Mechanics. — Strength  of  Materials.  Thormo-djmamics.  Theory  and 
Construction  of  the  Steam  Engine  and  other  prime  movers.  Theory  of  Machines. 
Mill  work.  Examination  of  Machinery.  Mechanical  Construction.  Use  of  tools. 
Drawing. — Drawing  from  actual  Machines.  Designs  of  Machines.  English^ 
French,  and  German, 

(d.)  IN  AGRICULTURE. 
JUNIOR     YEAR. 

FmsT  Year. — Theoreiicai  and  Organic  Chemistry. — Lectures.  Experimental  and 
AnaiyUcal  Chemistry — in  their  Agricultural  applications.  Laboratory  practice- 
French — begun.     German — continued. 

Second  Year — Agricultural  Chemistry. — Recitations. — Eocperimental  Chemistry. 
— Laboratory  practice.  French  and  German — continued.  Physical  Geography.  — 
Lectures,     Zoology. — Lectures. 

Third  Term — AgricuUural  Chemistry. — Lectures.  Horticulture  and  Kitchen 
Gardening. — Lectures.  Mineralogy. — Tjcctures  and  Practical  Exercises.  Zoology. 
— Lectures.  ExperimenUH  Chemistry. — Laboratory  practice.  French — continued. 
Drawing. — Free-hand  practice.    Excursions. — Botanical,  Zoological,  etc. 

SENIOR     YEAR. 

First  Te^bm— Agriculture. — Cultivation  of  the  Staple  Crops  of  the  Northern 
States.  Lectures.  Agricultural  Zoology. — Origin  and  Natural  History  of  Domes- 
tic Animals.  Insects  useful  and  injurious  to  Vegetation.  Lectures.  Geology. — 
Dana's  Manual  i^enc/t— continued.  Excursions. — Agricultural,  Zoological,  Geo- 
logical, etc. 

Second  Term — Agriculture. — Stock-raising  and  principles  of  Breeding.    Lectures* 
JFbrestry. — Preservation,  culture,  and  use  of  Forests  and.  Yoi^^V.  Tt^fc^     \iWi\MX«^ 
Efmum  A  naiomy  and  Physiology. — Lecturer    jFVencTi — con^M^ 
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Third  Term— Airai  Ebmomy.— History  of  Agriculture  and  Sketohea  of  Has- 
bftndry  in  Foreign  Ck)untrie8.  Adaptation  of  farming  to  soil,  dimate,  market)  and 
other  oonditiona  Systems  of  Husbandry.  Stock,  sheep,  grain,  and  mixed  Cum- 
ing.   Lectures.    JSxcuraians — Agricultural,  Geological,  Zodlogieal,  and  BotsnicftL 

(e.>  NATURAL  HI8T0BY. 

(Either  Geology,  Mineralogy,  Zo5logy,  or  Botany  may  be  made 
the  principal  study,  some  attention  in  each  case  being  directed  to 
the  other  three  branches  of  Natural  History.) 

JUNIOR    YEAR.    ' 

FiBST  TiRM — Zoology. — Daily  Laboratory  instruction;  Zoological  Excursioiud 
Botany.-^ny'fi  Text-Book;  Use  of  the  Mierosoope.  Chemistry, — ^Theoretictl 
and  Organic  Chemistry.    French — ^begun.     Germafi— continued. 

SsGOND  Term — Zodlegy  and  FatcBontology. — Laboratory  practice.  Lectures, 
Botany, — ^Lectures ;  Gray's  Text-Book.  PhyHcal  Geography. — Lectures  and  Reci- 
tations,    (yhemistry — Laboratory  practice.    JF^ench  and  Cferman — continued. 

Third  Term — Zoology  and  FakBoniology. — Laboratory  practice.  Lectures,  Ex- 
cursions (land  and  marine).  Botany. — Excursions.  Practical  exercises.  Grays 
Manual  Mineralogy. — Dana.  Lecturea  Practical  exercises.  lirench-'OODt^- 
ued.    Drawing — Free-hand  practice. 

SBiNIOR    YEAR. 

First  Term — Language. — Whitney's  Language  and  the  Study  of  Language. 
lyenck. — Selections.  Zoology  and  FalcBontology. — ^Laboratory  practice.  Lectoiea 
Excursions.  Botany. — Excursiona  Herbariimi  studies.  Geology. — ^Dana's  Man- 
ual    Excursions. 

Second  Term. — Zoology  and   Potoontolo^y— -continued.     Botany — Herbarium  * 
studies    Botanical  Literature.    Essays  in  Descriptive  Botany.     Geology. — Dana. 
Lectures.    Anatomy  and  Physiology. — Academical  Lectures.    DraidL — SeleotiooB. 
Whitney  on  /ktn^ua^e— continued. 

Third  Term. — Zoology,  Botany,  and  Pa£«m6>fo^— continued^  with  Excursions. 
Photography. — ^Practical  instruction. 

Besides  the  regular  courses  of  lectures  on  structural  and  systematic  Zo^ogy  and 
Botany,  and  on  special  subjects,  students  are  taught  to  prepare,  arraoge  and  iden- 
tify collections,  to  make  dissections,  to  pursue  original  inyestigationa,  and  to  de- 
scribe Genera  and  Species  in  the  language  of  science.  For  these  puipoeea,  large 
collections  in  Zoology  and  Palseontology  belonging  to  the  Oollege  are  ayailable,  as 
are  also  the  private  botanical  collections  of  Professor  Eaton. 

(f)   IN  PREPARATION  FOB   MEDICAL  STUDIBa 

Duiing  the  Junior  year,  the  work  of  this  course  will  be  chiefly 

under  the  direction  of  the  instructors  in  Chemistry,    Especial 

attention  will  be  given  to  qualitative  and  quantitatlTe  anidyiis, 

in  their  physiological  and  medie.^  \)«»fcci^\  ^lOL^to  the  prqpera- 


OOURSXS  OF  XNgTBUCnON.  6b 

tion  and  study  of  the  organic  proximate  elements.  In  the  Senior 
year,  the  work  will  be  chiefly  under  the  direction  of  the  Professors 
of  Zo5logy  and  Botany.  Attention  will  be  paid  in  Zo5logy  to 
comparative  anatomy,  reproduction,  embryology,  the  laws  of  her- 
editary descent,  and  human  parasites ;  and  in  Botany  to  a  general 
knowledge  of  structural  and  physiological  Botany,  and  to  medic- 
inal, food-producing,  and  poisonous  plants.  The  studies  of  the 
Select  Course  in  Physical  Geography,  History,  English  Literature, 
etc.,  are  followed  by  these  students. 

(g.)  IN  STUDIES  PREPARATORY  TO  MININa. 

Young  men  desiring  to  become  Mining  Engineers,  can  pursue 
the  regular  course  in  Civil  or  Mechanical  Engineering,  and  at  its 
close  can  spend  a  fourth  year  in  the  study  of  metallurgy,  miner- 
alogy, etc.  Should  there  be  a  sufficient  number  of  students 
desiring  it,  a  course  of  lectures  on  the  subject  of  Mining  will  also 
be  provided. 

(h.)    IN  SELECT  STUDIES  PREPARATORY  TO  OTHER  HIGHER 
PURSUITS,  TO  BUSINESS,  ETC. 

JUNIOR    YEAR. 

FiBST  Tebm. — Chrmarij  EngUahf  MathemaHcSf  jDtoi^mi^— continued,  i^endi— 
began.  Lectures  and  EzerciaeB  in  Chemistry,  Mineralogy,  and  the  Physical  Geog- 
raphy of  Europe. 

SxcoND  Tebm. — Oerman^  Ik-ench^  j^Zm^— contmued.  Attronom^.—Y^oricm^u 
Astrmiomy,  with  practical  problems.    Modem  Eiatory. — Redtations  and  Lectures. 

TfliBD  TsRM. — I^ench  and  J^^wA— continued.  Mechanica. — ^Peck's  Elements. 
Botany  and  ZoUlogy. — Lectures  and  Excursions. 

SENIOR    YEAR. 

IiAXQVAQE. — The  study  of  French  and  English  are  continued  through  the  year, 
and  during  the  first  two  terms  there  are  recitations  in  Whitney^s  Language  and 
the  Study  of  Language. 

Natubal  Scisnge. — The  study  of  Gknlogy  is  pursued  by  recitations,  lectures 
and  excursions.  Lectures  are  given  in  Rural  Economy  and  the  Principles  of  Agri- 
culture, and  also  in  Agricultural  Chemistry.  Botany  is  studied  during  the  early 
part  of  the  autumn  term. 

HiBTOET,  GBoeRAPHT,  AND  PoLiTiOAL  Philosopht.— LectuTes,  Redtations,  and 
Exerdses  will  be  continued  through  the  year. 

The  writing  of  Compositions  is  required  during  the  entire  course 
from  all  the  students.  During  the  Senior  year,  the  preparation 
of  the  thesis  occupies  the  attention  of  the  class. 

Lectures  on  Militarj  Science  and  Tactica  are  «Aiii:a<aS\^  ^^vsgl. 
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VII. 

Instruction  foi\  Special   Students. 

For  the  benefit  of  those  who  desire  to  pursue  some  particular 
studies  without  reference  to  a  college  degree,  most  of  the  various 
instructors  are  willing  to  receive  special  students  for  a  longer  or 
shorter  time. 

It  should  be  distinctly  understood  that  these  opportunities  are 
not  offered  to  persons  who  arc  inc<»mpetent  to  go  on  with  regu- 
lar courses,  but  are  designed  to  aid  those  who  have  been  educated 
elsewhere  to  increase  their  proficiency  in  special  branches. 

Till. 

Lectures. 

The  instructions  of  this  institution  are  given  chiefly  in  small 
class  rooms,  by  recitations  or  familiar  lectures,  illustrated  by  the 
apparatus  at  the  command  of  the  various  teachers,  A  public 
course  of  lectures  is  given  every  winter  on  topics  of  popular  inter- 
est. On  Sunday  evenings  during  a  portion  of  the  year,  lectures 
are  given  by  resident  clergymen  of  different  denominations,  and 
by  members  of  the  Theological  and  other  college  faculties.  A 
course  of  lectures  on  the  Preservation  of  Health,  by  Dr.  Francis 
Bacon,  Professor  in  the  Medical  Department,  may  be  expected  on 
Saturday  mornings  at  the  beginning  of  the  autumn  teniL 

IX. 

Tuition    Charges. 

The  tuition  charge  is  $150  per  year.  Besides  this  there  is  a 
charge  of  $5  annually  for  the  use  of  the  academical  reading  room 
and  gymnasiuHL  Freshmen  pay  $5  for  chemicals ;  and  the  special 
students  in  the  chemical  laboratory  are  likewise  charged  $26  per 
term  lor  the  materials  they  use — besides  breakage.  The  Gradut- 
tion  fee  is  $10. 
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Church   JSittinqs. 

Free  sittings  for  students  in  this  department  of  Yale  College  are 
provided  as  follows : 

In  the  Center  Church  (Cong.),  Rev.  G.  L.  Walker,  D.D.:  Pews 
No.  36  and  42,  in  the  North  Gallery. 

In  Trinity  Church  (Episc),  Rev.  E.  Habwood,  D.D.  :  Pews  No. 
175  and  177,  in  the  North  Gallery. 

In  the  First  Methodist  Church,  Rev.  G.  W.  Woodruff,  D.D. : 
Pew  No.  78,  at  the  head  of  the  West  Aisle  (below). 

Any  of  the  students  may  occupy  a  sitting  in  these  slips.  Those 
who  prefer  to  pay  for  a  sitting  for  a  year,  more  or  less,  in  the 
churches  above  mentioned,  or  in  any  other  church  of  any  denomi- 
nation, will  be  aided  on  application  to  the  Treasurer  or  Secretary 
of  the  SchooL 

Sittings  in  the  Gallery  of  the  College  Chapel  are  free  as  hereto- 
fore to  the  students  of  this  department. 

XI. 

Degrees. 

Students  of  this  department,  on  the  recommendation  of  the  Gov- 
erning Board,  are  admitted  by  the  Corporation  of  Yale  College  to 
the  following  degrees.     They  are  thus  conferred : 

1.  Bachelor  of  Philosophy  :  on  those  who  complete  any  of  the 
three-year  courses  of  study,  passing  all  the  -examinations  in  a 
satisfactory  manner,  and  presenting  a  graduation  thesis. 

The  fee  for  graduation  as  Bachelor  of  Philosophy,  including  the 
fee  for  Triennial  Catalogues,  Commencement  Dinners,  etc.,  is  ten 
dollars ;  unless  the  person  taking  the  degree  is  also  an  academical 
graduate,  when  it  is  but  five  dollars. 

2.  Civil  Engineer  :  on  students  of  a  higher  course  (occupying 
one  year),  who  have  sustained  the  final  examination,  and  given 
evidence  of  their  ability  to  design  important  constructions  and 
make  the  requisite  drawings  and  calculations.  The  fee  for  this 
degree  is  five  dollars. 

8.  Doctor  of  Philosophy  :  on  Bachelors  of  Arts,  Science,  and 
Philosophy,  on  the  following  conditions :  Bachelors  of  Arts  desir- 
ing to  be  admitted  to  this  degree  must  remam  m^^^^'^N^\i^ 
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least  two  academic  years  after  receiving  their  first  degree,  durii^ 
which  they  must  faithfully  engage  in  a  course  of  study  selected, 
with  the  approval  of  the  Faculty,  from  branches  pursued  in  tluB 
department.  Graduates  of  institutions  having  an  undergraduate 
course  of  three  years  only,  can  be  admitted  to  this  degree  only 
after  three  years  of  post-graduate  study. 

At  the  close  of  the  course  the  candidate  must  pass  a  satisfactory 
examination,  and  present  a  thesis  giving  evidence  of  high  attain* 
ment  in  the  studies  to  which  he  has  attended.  Except  in  extrao^ 
dinary  cases,  and  by  a  special  vote  of  the  Faculty,  no  one  will  be 
admitted  to  this  degree  without  a  knowledge  of  French  and  6e^ 
man  ;  nor  without  so  much  knowledge  of  Latin  as  is  acquired  by 
the  end  of  the  Freshman  year  in  the  Academical  Department 

The  fee  for  the  degree  is  ten  dollars. 

XII. 

Terms  and  Vacations. 

The  next  academic  year  begins  Thursday,  September  12, 1872. 
Examinations  for  admission,  Friday,  July  12,  and  Wednesday, 
Sept.  11.  The  vacations  coincide  with  those  of  the  academic 
department,  giving  two  weeks  holidays  at  Christmas,  two  weeks 
in  the  spring  and  eight  weeks  (or  sometimes  nine)  in  summer. 

XIII. 

Explanation  of  some  of  the  JStudies. 

In  explanation  of  some  of  the  studies  which  are  pursued  by 
the  Select  Course  students,  and  are  more  or  less  attended  by  the 
students  of  other  courses,  the  following  statements  are  given. 
Post-graduate  students  may,  at  their  option,  attend  the  exercises 
here  referred  to,  when  the  hours  do  not  interfere  with  their  other 
specialties. 

Botany. 

The  study  of  Botany  begins  in  the  summer  of  Freshman  year, 
with  recitations  from  Gray's  Ldssons  on  Structural  and  Physio- 
logical Botany,  illustrated  by  examples  from  Nature. 

In  the  summer  of  Junior  year,  exercises  in  analysing  and  iden- 
tifying plants  occur  two  or  three  times  a  week,  followed  by  prac- 
tice in  writing  characters  and  descriptions  of  plants  from  living 
specimens.  Students  are  shown  also  how  to  collect  and  preserve 
epecimens  for  future  use,  fte^^T«\  ^^XxxtiJi  C^t^^t^Wh^  espeotaUy 
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indicated  to  each  class  for  special  work  in  collecting.  Excursions 
every  Wednesday. 

In  the  autumn  term  of  Senior  year,  the  work  of  the  summer  is 
continued.  Students  will  now  begin  to  write  generic  as  well  as 
specific  characters,  and  at  the  close  of  the  term  an  essay  on  some 
one  Natural  Order  will  be  required.  During  the  second  and 
third  terms,  a  Herbarium  of  the  indicated  Natural  Orders  will  be 
prepared,  and  presented  for  examination  at  the  end  of  the  year. 

In  the  same  terms  a  course  of  lectures  on  Botany  is  given  to 
the  Senior  Class  of  the  Academical  Department,  and  the  Seniors 
of  the  Select  Course  are  expected  to  attend  these  lectures. 

Zodlogy. 

The  instruction  in  Zo5logy  consists  of  the  following  courses : 

a.  In  the  second  term  of  the  Junior  year,  a  course  of  lectures 
on  Comparative  Anatomy  and  Physiology,  and  the  Principles  of 
Zo5logy.  The  students  are  required  to  take  notes,  and  are  ques- 
tioned at  the  beginning  of  each  lecture  upon  subjects  of  the  pre- 
vious one. 

b.  During  the  third  terra  of  the  Junior  year,  a  course  of  lectures 
upon  systematic  Zo5logy,  including  the  structure,  classification, 
metamorphoses,  and  habits  of  animals.  This  course  is  intended 
partly  as  a  preparation  for  Geology. 

c  Weekly  excursions  during  the  third  term  of  Junior  and  first 
term  of  Senior  year,  in  company  with  the  instructors,  for  the  pur- 
pose of  observing  the  habits  and  making  collections  of  marine, 
fresh-water,  and  terrestial  animals  of  all  classes.  Each  student  is 
required  to  prepare  and  present  for  examination  a  collection  con- 
taining a  specified  number  of  species,  and  illustrating  the  various 
classes  of  animals.  He  must  also  be  able  to  pass  an  examination 
upon  his  collection,  at  least  to  the  extent  of  explaining  the  classes 
illustrated,  and  showing  why  particular  specimens  belong  to  their 
respective  classes. 

d.  During  the  first  term  of  the  Senior  year,  lectures  on  various 
special  subjects,  such  as  Domestic  Animals,  the  Laws  of  Repro- 
duction and  Breeding,  Embryology,  Theories  of  Evolution,  Geo- 
graphical Distribution,  Applied  Entomology. 

Oeology. 

The  instruction  in  Geology  is  as  follows : 

a.  During  the  first  and  second  terms  of  the  S^tAot  ^^^x^  t^^^v 
tatioiM  three  times  a  week  in  Dana's  Manual,  \\Vi%U^\^V^  \l\>.\£l^x- 
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ous  specimens  of  minerals,  rocks,  and  fossils,  and  also  diagrams 
and  charts. 

b.  Excursions  into  the  country  in  the  first  term  to  examine 
Geological  phenomena,  and  to  see  the  rocks  in  place. 

c.  Frequent  visits  to  the  Geological  collections  in  company  with 
the  instructor,  for  the  purpose  of  seeing  larger  series  of  fossils 
than  can  be  exhibited  in  the  class  roojn. 

Physical  Geography. 

In  the  third  term  of  Freshman  year,  a  course  of  ten  or  twelve 
lectures,  with  questions  and  drill  upon  the  maps,  will  be  given,  as 
an  introduction  to  Physical  Geography  and  a  review  of  element- 
ary studies.  These  exercises  will  chiefly  relate  to  the  globe  in  its 
entirety,  and  to  the  separate  continents. 

In  tlie  Junior  year,  the  study  of  a  text  book  will  be  followed 
with  illustrative  lectures,  and  practical  lessons  upon  the  globe  and 
in  topographical  drawing. 

In  the  Senior  year,  the  careful  study  of  the  continents  of 
Europe  and  North  America  will  be  taken  up,  chiefly  with  reference 
to  their  physical  peculiarities,  but  with  an  incidental  regard  to 
national  progress. 

MV. 

Latin. 

The  requirement  of  a  certain  amount  of  Latin  as  preparation  for 
entrance  into  the  Sheflield  Scientific  School  causes  so  many  inqui- 
ries that  a  few  words  of  explanation  of  its  nature  and  purpose 
seem  called  for. 

First,  as  regards  its  reason.  This  is  partly  the  intrinsic  value 
of  the  Latin  itself,  partly  its  value  as  a  preparation  for  other 
studies  pursued  in  the  School.  That  its  acquisition  is  of  great 
practical  importance  to  educated  men  in  every  department  is  ob- 
vious. Were  it  only  that  almost  all  scientific  nomenclature  and 
phraseology  is  founded  upon  it,  this  would  be  reason  enough  for 
its  inclusion  among  the  studies  of  scientific  men.  An  additional 
reason  is  that  so  much  of  our  ordinary  English  speech  is  also  of 
Latin  origin.  A  man  can  no  more  claim  to  have  enjoyed  a  fairly 
liberal  education — an  education  that  shows  him  the  foundation 
and  relations  of  things,  and  gives  him  command  of  uaefiil  instm- 
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ments  for  further  knowledge — without  Latin  than  without  German 
or  French, 

The  language  studies  pursued  in  the  School  are  mainly  German 
and  French.  As  things  are  at  present  in  the  preparatory  schools, 
we  are  obliged  to  commence  work  upon  those  two  languages  with 
the  very  rudiments.  But  we  need  something  that  shall  give  our 
pupils  a  degree  of  practice  and  facility  in  taking  hold  of  a  strange 
language,  in  order  to  bring  them  to  those  others  with  a  certain 
preparation,  and  enable  them  to  make  more  rapid  and  equal  pro- 
gress. Nothing  in  this  way  is  so  useful  as  a  little  thorough  train- 
ing in  the  Latin  grammar  and  in  Latin  translation.  Moreover, 
this  training  is  more  universally  and  readily  accessible  than  any 
other.  The  text-books  are  all  that  could  be  desired,  and  every 
good  school,  and  almost  every  community  outside  the  School,  fur- 
nishes teachers  who  are  qualified  to  help  the  beginner.  And  even 
if  such  helps  were  wanting,  no  capable  and  energetic  young  man 
need  be  afraid  to  take  up  a  Latin  grammar,  and  master  by  himself 
enough  of  it  to  begin  reading. 

As  to  the  amount,  we  do  not  venture  yet  to  require  much — only 
the  essential  parts  of  the  grammar,  and  ability  to  read  and  construe 
with  intelligence  some  Latin  author,  such  as  Csesar,  or  Virgil,  or 
Sallust,  or  Cicero ;  this  can  be  learned  without  difficulty  by  making 
the  study  one  of  those  pursued  through  the  year  before  entering ; 
or  even,  with  energy,  in  a  shorter  time. 

But  while  we  at  present  require  little,  we  recommend  a  good 
deal  more.  The  more  a  pupil  learns  of  Latin  the  better  he  is  offi 
When  the  School  grows  stronger,  a  continuance  of  this  study  will 
be  a  regular  part  of  the  course,  at  least  for  those  having  in  view 
medicine  or  the  natural  sciences — as,  indeed,  it  has  been  made  in 
some  degree  already. 

XV. 

Announcement  in   i^espect  to   State   Students. 

The  scholarships  established  in  this  School  in  consequence  of  the 
best<»wal  upon  it  of  the  Congressional  grants  are  designed  to  aid 
young  men  who  are  in  need  of  pecuniary  assistance  in  fitting  them- 
selves for  agricultural  and  mechanical  pursuits  of  life.  All  appli- 
cants must  be  citizens  of  Connecticut.  In  case  there  are  more 
applicants  than  vacancies,  candidates  will  be  preferred  who  have 
lost  a  parent  in  the  military  or  naval  service  of  the  United  States, 
and  the  appointments  will  be  distributed  as  fa»  «a  Y^^^\KRftJtNa 
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among  the  several  counties  in  proportion  to  their  population.  The 
Appointing  Board  for  the  current  year,  consisting  of  the  Board  of 
Visitors  of  the  State  and  the  Secretary  of  the  School,  will  meet  on 
Monday,  July  8,  1872,  and  at  about  the  same  time  in  the  year 
1873,  due  notice  of  which  will  be  given  by  a  publication  in  every 
county  of  the  State.  All  applications  should  be  made  previous  to 
that  time.  Blank  forms  for  application  will  be  sent,  when  re- 
quested, by  Professor  Daniel  C.  Oilman,  Secretary  of  the  Ap- 
pointing Board. 

XVI. 

Anniversary. 

The  Annual  Meeting  of  the  State  Board  of  Visitors  occurs  in 
the  second  tenn. 

The  Anniversary  of  the  School  is  held  on  Monday  of  the  Com- 
mencement week  in  Yale  College,  July  8,  1872,  when  selections 
from  the  graduation  theses  are  publicly  read.  The  degrees  are 
publicly  conferred  by  the  President  and  Fellows  of  Yale  College 
on  Commencement  Day. 


pabtial  8chebulb  ov  bouba 
Partial  Schedule  of  Mours. 

FRESHMAN  YEAR. 
Mrst  Term. 
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xoKvnro.  voov.  Armorooir. 

11.    Oerman.         Analjtical  G^metry.  Chemistry. 

T.     Physics.  **  " 

W.  German. 
Th-  Physios. 
F.     German.  "  "  " 

8.      Physics.  Free-hand  Drawing.  

During  the  first  half  of  the  term,  lectures  on  Health  on  Saturday  mornings. 
Through  the  term,  one  lecture  weekly  on  Physics. 


voov. 
Analytical  G^metry. 

(4 

Free>hand  Drawing. 
Analytical  Geometry. 


Laboratory  Praot  or  English. 


Second  Term, 

Descr.  Geometry  and  Spherics.  Chemistry. 

((  II  II 

Free-hand  Drawing.  _ 

Descr.  Geometry  and  Spherics.  Labor.  Practice  or  English. 
II                  II  II  (• 

Free-hand  Drawing.  ^..^ 

The  English  lessons  include  a  course  of  lessons  in  Elocution.    The  lectures  hi 
Physios  are  continued. 


U.  German. 

T  Physics. 

W.  (Jerman. 

Th.  Physics. 

F.  German. 

8.  Physics. 


Third  Tsrm. 

U.    German.  Physics. 

T.     Physics.  Botany. 

W.   German.  English. 

Th.  Physics.  Botany. 

F.     Grerman.  Physics. 

8.     Physics.  Phys.  Geog.  (10  lectures.) 


Smreying  and  Plotting;  and 
Binn's  FirstCourse  in  Drawmg. 


JUNIOR  TEAR.    (SELECT  COURSE.) 
Mrtt  Term. 


Mineralogy. 


English. 


T^gHii^. 


M.    French. 

T.     German. 

W.    French. 

Th.  German. 

F.     French. 

8.     CJerman.  "  ....^^ 

The  noon  exercises,  except  on  Monday,  will  be  lectures,  and  the  interval 
between  them  and  the  early  morning  redtatioQ  will  be  set  apart  for  Free-hand 
Drawing. 


Theor.  and  Org.  Chem. 
it  II 

Physical  Geography. 
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MOBimre. 

M. 

French. 

T. 

German. 

W. 

French. 

Th. 

German. 

F. 

French. 

S. 

German. 

tkcond  Term. 

voov. 
tronomy. 

K 

Arnmrooir 

English. 

It 

Physical  Geography. 

Saturday  morning  is  given  up  to  the  reading  of  Essays  and  to  lectures  on 
Zoology.    Free-hand  drawing  is  also  continued. 


Thii 

•df  Term. 

M.    Mechanics. 

Zoology. 

French. 

T.            " 

Botany. 

(i 

w.       •* 

Zoology. 

Scientific  Excursions. 

Th. 

Botany. 

French. 

F. 

Zoology. 

English. 

S. 

Botany. 

SENIOR  YEAR.*    (SELECT  COURSE.) 
First  Term. 


M. 

T. 
W. 

Th. 

F. 

S. 

M. 

T. 

W. 

Th. 

F. 

8. 

M. 

T. 
W. 
Th. 
F. 

a 

Geology. 

French. 

Geology. 

French. 

Geology. 

French. 

Geology. 

French. 

Geology. 

FrencL 

Geology. 

French. 

English. 

K 
(( 
It 
(( 
t( 

Linguistics. 

Zoology. 
FngUsh. 

Zoology. 

Second  Term. 
Linguistics. 

English. 

Agricultural  Chemistry. 

EngUsh. 

Tliird  Term. 

Political  Economy. 
((              (i 

(1               It 

It               ti 

Agricultural  Chemistry. 
(1                  (i 

Modem  History. 

Modem  History. 

it 

Modem  History. 

Agriculture. 

Rural  Economy. 

ii           Ii 

Meteorology. 
11 

*  The  preparation  of  a  thesis  occupies  a  part  of  the  Beoond  and  third  terns 
The  Academic  Lectures  on  Human  Anatomy  and  some  of  the  Iisotares  of  PreaidfDt 
Porter  are  attended  by  the  class. 


EIGHTH 


ANNUAL    REPORT 


or  THB 


#WwM  #mtttifw  ^(hol 


OF 


YALE    COLLEGE. 


1872-3. 


PBIHTED  BT  OBDEB  OF  THE  OEHEBAL  ASSEHBLT. 


NEW   HAVEN: 

PRINTED  BT  TUTTLE,  MOREHOUSE  A  TAILOR. 

1878. 


REPORT  OP  THE  STATE  BOARD  OP  VISITORS. 


To  the  General  Assembly  of  the  State  of  Connecticut: 

The  undersigned,  on  behalf  of  the  Board  of  Visitors,  whose 
duty  is  to  annually  report  upon  the  condition  of  the  Sheffield 
Scientific  School,  respectfully  state  that  they  have  visited  the 
institution  twice  during  the  past  year. 

At  the  last  Commencement  twenty-six  persons  were  gradu- 
ated in  the  various  departments,  and  in  September  one  hundred 
and  one  new  students  were  admitted  as  members  of  the  School, 
eighty  of  whom  entered  the  Freshman  Clasa  The  aggregate 
number  of  students  for  the  current  year  is  two  hundred  and  one. 

The  State  Scholarships,  twenty-seven  in  number,  have  been 
entirely  full  for  several  years  past,  and  although  all  applications 
for  scholarships  have  been  granted  up  to  this  time,  it  is  evident 
that  hereafter  there  will  be  more  applications  than  vacancies, 
and  that  a  strict  conformance  with  the  law  must  be  observed 
in  the  appointments.  The  act  of  legislature  requires,  "  in  case 
there  are  more  applications  for  the  bounty  of  the  State  than 
there  are  vacancies  to  be  filled  oh  the  part  of  the  State,  said 
Board  shall  give  the  preference  to  such  young  men  as  are  fitting 
themselves  for  agriculture  and  mechanical  or  manufacturing 
occupations  in  life,  who  are  or  shall  become  orphans  through 
the  death  of  a  parent  in  the  naval  or  military  service  of  the 
United  States;  next  to  them,  such  as  are  most  in  need  of 
pecuniary  assistance ;  and,  furthermore,  they  shall  provide  that 
the  appointments  shall  be  distributed,  as  fiir  as  practicable, 
among  the  several  counties,  in  proportion  to  their  population." 

The  new  building,  the  commencement  of  which  was  announced 
in  the  last  report,  is  now  nearly  completed,  and  will  be  entirely 
ready  for  use  this  summer.     It  is  a  very  substantial  structure, 
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and  is  finished  and  equipped  in  the  most  complete  manner. 
The  building,  with  the  lot  on  which  it  stands,  is  a  gift  to  the 
institution  from  its  noble  and  munificent  patron,  Mr.  Joseph 
E.  Sheffield.  A  detailed  description  of  it  will  be  found  in 
the  accompanying  report  of  the  Governing  Board. 

During  the  last  year  the  School  has  lost  the  valuable  and 
valued  services  of  Professor  Gilman,  who  has  been  called  to 
another  field  of  usefiilness.  We  regret  his  leaving,  but  con- 
gratulate the  State  of  California  on  the  accession  it  has  received 
We  are  glad  to  state,  however,  that  the  School  has  been  more 
than  fortunate  in  inducing  General  Walker,  late  Commissioner 
of  Indian  Affairs,  and  Superintendent  of  the  United  States 
Census,  to  accept  the  vacant  chair.  In  him  the  institution 
gains  a  professor  whose  past  furnishes  unmistakable  promise 
for  the  future,  and  who  will  be  a  worthy  successor  of  the  man 
whose  place  he  takes. 

The  benefit  which  the  Scientific  School  had  conferred  upon 
the  State  in  turning  out  young  men  who,  on  leaving  the  insti- 
tution, are  enabled  to  assume  the  position  of  leaders  in  their 
several  callings,  and  of  educators  of  the  people  to  a  higher  grade 
of  culture,  increasing  the  productive  brain  capacity  as  well  as 
the  material  wealth  of  the  country,  cannot  be  estimated  in 
dollars  and  cents.  From  all  parts  of  the  country  come  back 
most  favorable  reports  of  the  graduates  who  have  been  sent  ont, 
and  their  influence,  already  great,  is  constantly  on  the  increase. 
The  people  of  this  State  cannot  do  too  much  for  an  institution 
which  has  already  done  and  is  continuing  to  do  so  much  for 
them,  by  developing  the  material  resources  of  Connecticut,  and 
by  extending  its  reputation  throughout  the  entire  country. 
In  behalf  of  the  Board, 

MARSHALL  JEWELL,  ChairmaiL 

BiBDSEY  G.   NOBTHROP, 

Secretary  of  the  State  Board  of  Education. 
New  Haysn,  Mjit,  18*73. 


AJOTTJAL   STATEMENT 

or  THS 

GOVERNING   BOARD 


Ik  presenting  their  Eighth  Annual  Statement  in  respect  to  the 
progress  of  the  Sheffield  Scientific  School  of  Yale  College,  the 
Governing  Board  refer  with  special  pleasure  to  that  manifestation 
of  pnblic  confidence  in  their  work  which  is  exhibited  by  the  rap- 
idly increasing  nomber  of  students  in  attendance.  This  number 
had  been  steadily  growing  for  several  years  past,  and  had  at  length 
become  so  large  as  to  task  the  somewhat  limited  resources  of  the 
School  for  their  proper  accommodation ;  and  accordingly  a  part 
of  the  work  has  been  for  some  time  necessarily  done  off  the  ground. 
In  particular,  the  instruction  in  Dynamic  Engineering  had  been 
given  in  the  Art  School  building,  and  a  great  part  of  the  work  in 
Natural  History  had  been  carried  on  in  the  building  originally 
used  for  the  Trumbull  collection  of  paintings.  For  the  purpose 
of  providing  suitable  accommodations  for  these,  and  of  furnishing 
relief  to  the  other  class-rooms  already  crowded  to  their  utmost 
capacity,  Mb.  Joseph  E.  Sheffield  determined  to  add  another  to 
the  munificent  gifts  already  made  by  him,  by  which  the  success  of 
this  School  has  been  in  the  past  mainly  secured.  Early  in  the  be- 
ginning of  last  year,  therefore,  he  began  entirely  at  his  own  motion 
and  expense  the  construction  and  equipment  of  a  new  edifice, 
which  stands  on  Prospect  street,  directly  north  of  the  present  hall, 
and  which  is  to  be  devoted  to  lecture-rooms,  class-rooms,  and  col- 
lections. This  building  is  now  at  the  point  of  completion,  and 
will  be  entirely  finished  before  the  end  of  the  summer  term ;  indeed, 
use  is  already  made  of  a  number  of  the  rooms.  The  gift,  it  may 
be  added,  was  as  timely  as  it  was  munificent;  for  the  increase  of 
the  last  entering  class  was  so  unprecedented,  and  so  entirely 
beyond  the  expectations  of  the  Governing  Board,  that  it  has 
severely  strained  their  resources  to  meet  the  demand  upon  them 
for  room.  In  accordance  with  the  promise  made  in  the  last 
annual  report,  a  detailed  account  of  the  new  building  is  here 
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Description  of  North  Sheffield  HalL 

The  plan  of  the  building,  arrangement  of  rooms,  character  of 
finish,  and  other  general  features,  were  decided  on  by  a  committee 
of  the  Trustees  appointed  by  Mr.  Sheffield,  and,  with  his  approval, 
an  architect,  Mr.  J.  C.  Cady  of  New  York,  was  employed  to  fur- 
nish designs  for  the  exterior  faces  and  for  the  details  of  the  interior 
work. 

Contracts  for  the  execution  of  the  work  were  then  made  by  Mr. 
Sheffield  with  Messrs.  Perkins  &  Chatfield  for  the  masonry,  and 
with  Mr.  Charles  Thompson  for  the  carpenter's  work,  and  the 
building  was  begun  early  in  the  spring  of  last  year.  It  occupies  a 
lot  on  Prospect  street  about  two  hundred  feet  north  of  Sheffield 
HalL  The  lot  has  a  front  of  one  hundred  feet  and  a  depth  of  one 
hundred  and  ten  feet. 

The  new  building  has  a  front  of  seventy-six  feet  on  Prospect 
street,  and  a  depth  of  eighty-four  feet,  standing  back  from  the 
street  sixteen  feet. 

The  plan  is  rectangular,  and  it  has  substantially  five  stories,— a 
basement  of  eleyen  feet  in  height,  first,  second  and  third  stories, 
each  fourteen  feet  high  in  the  clear,  and  an  attic  or  fourth  story 
nine  and  a  half  feet  high  in  the  clear.  The  foundation  walls  to 
the  water-table  are  of  brown  stone  in  courses,  rock-faced.  The 
water-table,  window  and  door  sills  are  of  blue  stone,  and  the  main 
walls  of  red  brick;  white  fire  bricks  and  blue  stone  bricks  being 
employed  in  band  courses,  in  the  arches  of  the  openings,  and  in 
the  cornices. 

The  front  porch  constitutes  the  only  ornamental  work  exterior 
to  the  main  walls.  This  part  of  the  structure  and  the  chimney 
caps  are  built  of  a  light  colored  Amherst  (Ohio)  stone. 

The  general  plan  of  the  interior  arrangement  of  rooms  is  based 
on  that  of  the  first  story,  provision  being  made  for  a  large  lecture- 
room  in  the  rear  part  of  this  particular  one,  extending  across  the 
whole  rear  side  of  the  building,  and  occupying  nearly  one-half  of 
the  story.  This  lecture-room  has  a  capacity  for  seating  about 
four  hundred  and  fifty  persons.  A  hall  sixteen  feet  wide  from  the 
front  entrance  communicates  with  this  lecture-room,  and  affords 
room  for  the  main  staircase  to  the  upper  stories.  On  each  side  of 
this  hall  there  are  two  recitation-rooms,  one  12'.5"X27'.5"  and  one 
12'.11"X26'.9",  making  four  recitation-rooms  and  a  large  lecture- 
room  on  the  first  floor. 
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NORTH  SHEFFIELD  HATX 
Plan  or  thi  Main  Stobt. 


No.  28.  Beoitatioii-iooin. 
30.  Redtation-Toom. 

81.  General  Leotore-Toom. 

82.  BeoHatioii-iooin. 

83.  BeoitetioDi-iooin. 
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Under  these  fonr  reoitation-rooms  in  the  basement  of  the  build 
ing  there  are  two  large  rooms  and  one  small  room  completely 
finished.  These  rooms  are  all  suitable  for  recitation-rooms,  being 
well  lighted  and  having  a  height  in  the  dear  of  eleven  feet. 

The  rear  basement,  under  the  general  lecture-room,  is  occupied 
hj  a  coal-room,  heating  fnmaces  and  boilers,  janitor's  room,  and 
water  closets.  The  floor  of  this  part  of  the  basement  is  lower 
than  the  front  part  by  four  feet,  to  permit  the  floor  of  the  lecture- 
room  above  to  drop  down  from  the  front  toward  the  speaker's  table. 


KOBTH  SHEFFIELD  HALL. 
Plan  or  the  BAsmnrr. 


No.  26.  Bedttttion  and  Lecture-room. 

27.  Shop  for  Prof eeeor  of  PhjiioB. 

28.  BedtBtion-TOom. 
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e  second  and  third  stories  are  divided  alike, — ^two  large  rooms 
iial  size  in  each  over  the  lecture-room,  and  four  rooms  on  each 
in  the  front  of  the  building  off  the  main  halls. 
8  sonth  side  of  the  second  story,  consisting  of  three  rooms,  is 
^ed  to  Physics,  the  north,  consisting  of  three  rooms,  to  Civil 
aeering.  The  small  rooms  in  front  are,  for  the  present, 
)priated  to  the  Professors  in  those  departments  for  study- 
B,  the  middle  rooms  for  apparatus  and  recitation-rooms,  and 
3ar  and  largest  rooms  for  apparatus,  lectures,  and  drawing'^ 

B. 

NORTH  SHEFITBLD  HALL. 
Plak  or  THB  Second  Stobt. 


No.  34.  Private  study,  Prol  Norton. 

35.  Recitation-rooiD,  Oivil  Engineering. 

36.  Apparatus  and  Drawing-room,  Oivil  Engineering.' 

37.  Lecture-room,  Ph3r8ic8. 

38.  Apparatus-room,  Pli3r8ic8. 

39.  Private  study,  Prol  Lyman. 
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The  third  floor  is  arranged  in  a  similar  way.  The  sonth  fid< 
devoted  to  Dynamic  Engineering,  the  large  rear  room  on  the  noi 
side  to  Natural  History,  the  middle  room  to  Botany,  and  the  fri 
to  the  purposes  of  a  private  study. 


NORTH  SHEFFIELD  HALL. 
Plah  or  THB  Thisd  Stobt. 
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m 


1                 ^    41 

1                 t                i 

" 

H 

1               t     40     1 

II                               ^ 

1                               ^ 

t 
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No.  40.  Private  study,  Prof.  Walker. 
41.  Botany,  Prol  Baton. 
43.  Nataral  Huitoiy,  Prof.  VerrilL 

43.  Model  and  Drawing-room,  Dynamic  Engineering. 

44.  Bedtation-room,  Dynamio  Engineering. 
46.  Private  stady,  Prof.  Trowbridge. 
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le  fonrth  story  furnishes  one  large  room  (73'X28')  for  instmc- 
in  instmmental  drawing,  and  eleven  small  rooms  to  be  occu- 
as  private  rooms  for  instractors,  and  for  store-rooms. 


NORTH  SHEFFIELD  HALL. 
Plan  or  thb  FOubth  Stobt. 


No.  46.  Private  room  for  instructon. 

47.  Do.  Do. 

48.  Do.  Do. 

49.  Store-room. 

60.  Water  cloeets. 

61.  Private  room  for  iiurteiictoni. 

62.  Drawing-room  for  Freshmen. 

63.  Private  room. 

64.  Store-rooDL 

66.  Private  room  lor  instmcioiv. 

66.  Da  Do. 

67.  Da  Da 

68.  Do.  Do 
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The  interior  finish  of  the  building  is  plainly  executed  in  yellow 
pine,  coated  with  oil  and  shellac.  The  staircase  and  wainscoting 
of  the  halls  are  composed  of  pine,  ash,  and  black  walnut. 

The  building  is  heated  and  ventilated  by  the  process  and  appsr 
ratus  of  Messrs.  H.  B.  Smith  &  Co.  of  Westfield,  Mass. 

The  boilers  in  the  basement  fomish  steam  which  passes  through 
pipes  to  steam  chambers  or  '*  radiators  "  under  the  rooms  to  be 
heated;  a  current  of  cold  air  passing  through  conduits  to  the 
radiators  is  heated  in  its  passage  upward  to  the  rooms  by  the 
steam-heated  "radiators."  To  furnish  places  of  exit  for  the 
heated  air  separate  air  conduits  from  all  the  rooms,  provided  with 
ventilators,  pass  up  through  the  walls  to  the  roo£ 

The  larger  lecture-room  and  all  the  recitation-rooms  except  two 
have  ventilators  opening  into  large  conduits  in  the  center  of  the 
building,  which  are  kept  heated  by  the  smoke  flues  of  the  boilers, 
which  are  of  cast-iron  and  pass  up  through  the  middle  of  these 
large  conduits  or  ventilating  shafts. 

The  building  is  thus  not  only  thoroughly  warmed  but  most 
eflSciently  ventilated.  A  trial  of  one  winter  of  the  apparatus  of 
Smith  &  Co.,  arranged  by  their  agent,  Mr.  Brownell,  has  fully 
confirmed  the  anticipations  of  the  Trustees  as  to  the  efilcacy  of 
this  mode  of  heating  and  ventilation. 

As  regards  the  carpentry  and  the  mason  work,  the  Trustees 
who  have  superintended  the  building  operations  not  only  wish  to 
express  their  unqualified  satisfaction  with  the  manner  in  which  it 
has  been  performed,  but  they  feel  that  it  is  no  more  than  simple 
justice  to  the  respective  contractors,  Mr.  Charles  Thompson  and 
Messrs.  Perkins  &  Chatfield,  as  well  as  to  H.  B.  Smith  A  Co., 
that  public  witness  be  borne  to  the  integrity  and  ability  with 
which  they  have  carried  out  in  every  particular  their  contract 
The  plumbing  work  executed  by  Williams  &  Howland,  and  the 
gas  work  executed  by  Mr.  Stratton  of  Derby,  also  give  thorough 
satisfaction. 

Before  concluding,  the  Trustees  likewise  desire  to  say  that  too 
much  praise  cannot  be  awarded  to  the  architect,  Mr.  J.  C.  Cady, 
of  New  York  City,  for  the  skill  and  success  with  which  he  has  tri' 
umphed  over  difficulties  of  no  ordinary  character,  in  giving  to  die 
building  an  imposing  architectural  effect,  without  sacrificing  in 
any  way  the  convenience  of  the  interior  arrangement. 
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Reelgnatloii  of  Professor  Oilman. 

The  Governing  Board  regret  to  be  under  the  necessity  of  chroni- 
cling the  loss  of  one  of  their  number,  Professor  Daniel  C.  Gilman, 
who  has  given  up  his  position  in  this  institution  to  accept  the 
presidency  of  the  State  University  of  California.  Professor  Gil- 
man  was  at  a  very  early  period  interested  in  the  Scientific  School, 
and  labored  assiduously  both  in  public  and  private  to  extend  a 
knowledge  of  its  operations  and  to  promote  its  success.  In  1862, 
while  still  holding  the  office  of  Librarian  of  Yale  College,  he  first 
became  connected  with  it  as  an  instructor,  and  at  the  Commence- 
ment of  1863  was  elected  Professor  of  Physical  Geography. 
Resigning  in  July,  1865,  the  office  of  Librarian,  he  from  that  time 
devoted  his  time  and  energies  to  the  success  of  this  department 
of  Yale  College,  and  was  the  principal  exponent  to  the  public  of 
its  work  and  progress.  Yielding  to  repeated  solicitations  he 
accepted  last  year  the  presidency  of  the  University  of  Califor- 
nia, and  departed  to  that  State  in  October;  and  there  his  zeal, 
his  ability,  his  untiring  energy,  and  his  fertility  of  resources  have 
already  begun  to  make  themselves '  largely  felt.  None  parted 
from  lum  with  more  regret  than  those  who  had  so  long  been  asso- 
ciated with  him  in  the  management  of  the  Scientific  School ;  and 
they  desire  to  express  publicly  here  their  appreciation  of  his 
earnest  smd  constant  efforts  to  promote  the  growth  of  this  depart- 
ment, and  their  fiUl  confidence  in  and  hope  for  his  success  in  the 
new  and  broad  field  of  labor  upon  which  he  has  entered. 

Addition  to  the  Ooips  of  Ihstraotonu 

The  rapid  growth  in  numbers  of  the  School  had  been  for  some 
time  forcing  upon  the  attention  of  the  Governing  Board  the  neces- 
sity of  increasing  the  teaching  force  in  branches  already  embraced 
in  the  curriculum,  and  of  providing  instruction  in  some  which  had 
hitherto  received  little  or  no  attention.  The  departure  of  Profes- 
sor Gilman  seemed,  therefore,  a  suitable  time  to  remodel  to  some 
extent  the  course  of  study,  and  to  make  some  needed  additions. 
Accordingly  the  instruction  in  Physical  Geography  was  confided 
to  Professor  Brewer,  it  being  a  subject  to  which  he  had  for  a  long 
time  given  special  attention;  and  the  chair  of  Political  Economy 
and  ECstory  was.  founded,  to  fill  which  an  invitation  was  extended 
to  General  Francis  A.  Walker,  then  Commissioner  of  Lidian 
Affairs.  This  action  of  the  Governing  Board  was  confirmed  by 
the  Corporation  of  Yale  College  at  its  meeting  of  December,  1872 ; 
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the  offer  was  accepted,  and  at  the  begmning  of  the  second  tern 
General  Walker  entered  upon  the  discharge  of  his  duties.  Pro- 
fessor Walker  was  graduated  at  Amherst  College  in  1860,  and 
after  a  short  time  spent  in  the  study  of  law,  entered  the  army  it 
the  breaking  out  of  the  civil  war  in  1 861.  In  this  he  remained 
until  its  close,  occupying  nearly  all  the  time  the  position  of  Assist- 
ant Adjutant-General,  and  rising  successively  through  the  grades 
of  Captain,  Major  and  Lieutenant-Colonel,  with  brevet  rank  ai 
Colonel  and  Brigadier-General  for  distinguished  services.  After 
the  disbanding  of  the  army  he  was  engaged  from  1865  to  1868  in 
teaching  at  Amherst  College  and  at  Williston  Seminary,  East- 
hampton,  and  in  the  last-named  year  became  connected  with  the 
editorial  staff  of  the  Springfield  Republican,  In  June,  1869,  he 
was  made  deputy  special  commissioner  of  the  revenue,  having  in 
charge  the  bureau  of  statistics,  and  in  February,  1870,  was 
appointed  superintendent  of  the  census.  In  this  position  he 
organized  and  conducted  the  ninth  census  of  the  United  States. 
In  November,  1871,  he  became  Commissioner  of  Indian  AfGaiin, 
and  at  the  close  of  the  last  year  resigned  that  position  for  the 
purpose  of.  accepting  the  above-named  professorship  in  the  Scien- 
tific School. 

Previous  to  this  time  the  necessity  of  increasing  the  teaching 
force  in  the  modem  languages  had  become  imperative ;  and  during 
the  middle  of  the  last  academic  year  the  Governing  Board  were 
fortunate  enough  to  secure  the  services  of  Professor  Albert  S. 
Wheeler,  who  assumed  part  of  the  instruction  in  the  German  lan- 
guage. With  the  beginning  of  this  year  the  whole  instruction  in 
that  department  was  placed  in  his  charge.  Mr.  Wheeler  had  had 
much  experience  in  teaching,  having  previously  held  the  profes- 
sorship of  Greek  in  Hobart  College,  Geneva,  N.  T.,  and  of  Latin 
and  Greek  in  Cornell  University.  During  the  present  year  an 
additional  instructor  in  French,  Mr.  JiUes  Luquiens,  has  likewise 
been  added. 

In  pure  Mathematics  provision  has  also  been  made  for  a  more 
thorough  and  extensive  course  by  placing  this  department  in 
charge  of  Mr.  John  E.  Clark,  who  has  successively  held  the  Ptth 
fessorship  of  Mathematics  in  Michigan  University,  and  in  Antioch 
College,  Ohio,  but  who  at  the  time  of  his  accepting  the  position 
was  engaged  in  the  survey  by  the  United  Stated  Govenmient  of 
the  North-western  Boundary. 
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Xfactemioii  of  the  Ooune  of  Study. 

At  the  request  of  the  Governing  Board,  the  Corporation  of  Yale 
ollege,  at  their  meeting  of  March,  1873,  created  the  degree  of 
ynamic  Engineer,  to  be  given  to  students  who  had  successfully 
irsued  the  course  of  study  of  dynamic  engineering  for  two  years 
\er  their  graduation  as  bachelors  of  philosophy*  To  correspond 
ith  this,  the  course  of  graduate  study  for  the  degree  of  Civil 
Qgineer  was  extended  from  one  to  two  years. 
This  extension  had  been  for  some  time  contemplated,  as  has  also 
jen  the  extension  of  the  course  of  undergraduate  study  from  three 
•  four  years.  This  last  is  a  measure  for  which  there  is  a  great 
^cessity,  as  some  subjects  of  importance  are,  in  the  present  limited 
me,  unavoidably  hurried  over,  or  not  studied  at  all.  But  the 
ctension  of  the  course  to  four  years  involves  so  large  an  outlay 
the  procurement  of  additional  instructors  and  further  acoommo- 
itions,  that  the  Governing  Board  have  not  yet  felt  warranted  in 
)mniitting  themselves  decisively  to  any  definite  action.  It  is 
»mewhat  disagreeable  to  be  under  the  necessity  of  reminding  the 
iends  of  the  institution  that  the  increasing  number  of  students, 
bile  it  is  a  source  of  great  gratification  and  encouragement,  is 
so  attended  with  some  disadvantages.  The  increase  in  the 
icome  caused  by  the  admission  of  a  larger  number  of  students 
ill  never  be  sufficient  to  balance  the  expense  of  employing  addi- 
onal  teachers  for  the  purpose  of  furnishing  them  proper  instruc- 
on.  The  best  results  of  education  can  never  be  obtained  where 
le  divisions  into  which  classes  are  arranged  are  large  and  cum- 
BFSome;  and  small  divisions  can  only  be  secured  by  a  corres- 
onding  increase  in  the  teaching  force.  No  institution,  aiming  to 
eep  up  the  highest  standard  of  instruction,  can  ever  be  self-sup- 
3rting ;  and  it  is  a  fact  somewhat  unpleasant  to  contemplate,  that 
le  growth  in  numbers  of  a  school,  ordinarily  the  most  conspicuous 
gn  of  its  prosperity,  must  necessarily  always  have  the  tendency 
>  cause  some  deterioration  in  the  character  of  the  instruction, 
nless  assistance  is  obtained  from  sources  outside  of  the  income 
^ceived  from  the  students  themselves. 

Natioiial  Aid  to  Schools  of  Science  and  Technology. 

In  the  last  annual  report  reference  was  made  to  the  Congress- 
»nal  land  grant  of  1862,  to  the  great  benefits,  outside  of  the  direct 
Bcuniary  endowment,  which  this  institution  in  common  with  many 
bhers  had  received  from  it,  and  to  the  posaibWit^  ot  ^u  ^dci^I\o>\^ 


16  SHEFFIELD  BCmTTIFIO  SCHOOL. 

grant  to  the  several  institutions  aided  by  the  original  act,  a  bill 
having  then  been  introduced  in  the  Senate  with  that  object  in  view. 
Believing,  as  we  do  most  firmly,  that  no  small  share  of  the  proceeds 
of  the  public  lands  should  be  devoted  to  the  purposes  of  higher 
education,  we  expressed  then  and  there  our  confidence  in  the 
wisdom  of  the  original  enactment,  and  in  spite  of  occasional  fiidl- 
ures,  of  its  great  benefit  to  the  country  generally,  and  especially 
called  attention  to  the  fact  that  it  secured  local  responsibility 
under  national  aid;  scientific  education  without  any  disparage- 
ment of  literary  culture;  scientific  schools  rather  than  simple 
agricultural  schools ;  and  instruction  funds  instead  of  brick  and 
mortar.    During  the  last  session  of  Congress,  two  dififerent  billfl, 
making  additional  grants,  passed  the  Senate  and  the  House  of 
Representatives  by  overwhelming  majorities  in  each ;  but  in  the 
hurry  which  necessarily  attends  the  closing  hours  of  Congress, 
the  measure  failed  for  lack  of  agreement  between  the  two  houses 
as  to  details. 

Zieotores  to  Mechanics. 

The  annual  course  of  lectures  to  mechanics,  which  have  now  for 
seven  years  been  uninterruptedly  given,  was  this  year  necessarily 
discontinued  on  account  of  the  lack  of  room.  Hie  large  hall  of 
the  Scientific  School  was,  in  consequence  of  the  increased  sice  of 
the  classes,  occupied  during  the  winter  term  four  hours  every  day, 
and  no  time  could  be  found  to  make  preparations  in  it  for  evening 
lectures.  The  hall  in  the  new  building  will  in  the  future  obviate 
any  such  difficulty. 

Additioiui  to  the  Zoological  C?ollectiona. 
A.  E.  YKBaoiL,  CuBATOB;  S.  L  Smith,  AaasauMt, 
During  the  past  year  the  principal  part  of  the  special  woricm 
Zo5logy  has  been  devoted  to  the  marine  animals  of  New  Bnglaod 
and  adjacent  waters.    In  this  department  our  collectioQ  is  now  ftr 
in  advance  of  that  in  any  other  museum.    Most  of  this  work  during 
this,  as  well  as  last  year,  has  been  done  in  connection  with  the  in- 
vestigation of  the  fisheries,  by  Prof  S.  F.  Baird,  XT.  S.  CommiasioiMr 
of  Fish  and  Fisheries.    During  the  summer  vacation  the  Curator, 
with  a  party,  including  Mr.  S.  L  Smith,  Mr.  O.  Harger,  Mr.  T.  tt 
Prudden,  and  Mr.  G.  W.  Hawes,  assistants  in  this  Sohool;  Pnt 
J.  E.  Todd,  of  Tabor,  Iowa;  Mr.  J.  B.  Isham,  and  Mr.  J.  K. 
Tbaoher,  of  New  Haven ;  Mr.  J.  H.  Emerton,  of  Salem,  Maaa.,  and 
several  others,  joined  Ptoi  B^d  ^xA  XASk^^^ste^  at  Baatpoiti  Mi^ 
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and  took  charge  of  the  investigations  concerning  the  Invertebrate 
Animals  of  the  Bay  of  Fnndy,  and  made  a  very  large  and  valuable 
collection.  Of  these  a  full  series  is  to  be  permanently  retained  in 
onr  museum,  while  the  duplicates  are  to  be  distributed  to  other 
institutions,  after  being  carefully  identified.  Later  in  the  season 
Messrs.  Smith  and  Harger  went  to  St.  George's  Banks  on  the  U.  S. 
Coast  Survey  Steamer  Bache,  and  carried  on  dredging  operations 
in  that  region.  During  this  trip  they  dredged  successfully  at  va- 
rious depths  down  to  430  fathoms,  which  is  the  deepest  dredging 
hitherto  made  on  our  coast,  north  of  Florida.  They  succeeded  in 
making  a  valuable  collection,  although  the  time  available  for 
dredging  was  short  and  the  weather  quite  unfavorable.  Later,  Dr. 
A.  S.  Packard  and  Mr.  Caleb  Cooke,  of  Salem,  Mass.,  made  another 
trip  on  the  same  steamer  and  obtained  many  valuable  additions  to 
the  Fauna  of  that  region. 

All  these  collections  are  at  present  in  our  laboratories,  and  have, 
as  yet,  been  but  partially  studied.  The  general  results  of  these 
explorations,  together  with  descriptions  of  some  of  the  new  species, 
have  been  published,  in  part,  by  the  Curator  in  the  American 
Journal  of  Science.  The  results  of  the  explorations  of  the  St. 
George's  Banks  have  been  given  in  detail  by  Mr.  S.  L  Smith  and 
Mr.  Oscar  Harger  in  a  paper  prepared  for  the  Transactions  of  the 
Connecticut  Academy. 

The  work  upon  the  collections  made  in  previous  years  on  the 
southern  coast  of  New  England  and  the  preparation  of  a  report 
upon  them  have  occupied  much  of  the  time  both  of  the  Curator  and 
of  Mr.  S.  L  Smith.  Mr.  Harger  has  also  aided  in  this  by  elaborat- 
ing the  Isopods. 

The  detailed  and  illustrated  report  upon  the  marine  Invertebrates 
of  southern  New  England,  for  the  U.  S.  Fish  Commission,  is  now 
in  press. 

The  osteological  collection  has  also  been  greatly  enriched  during 
the  past  year,  mainly  through  the  very  liberal  donations  made  by 
Professor  Marsh,  who  has  not  only  purchased  a  large  number  of 
rare  and  valuable  specimens,  both  mounted  and  unmounted,  but 
has  employed  men  to  prepare  a  large  number  of  skeletons  from 
fresh  specimens.  Among  the  skeletons  of  special  interest  given  by 
Professor  Marsh  is  that  of  the  East  Indian  two-homed  black  rhi- 
noceros, accompanied  by  the  mounted  skin ;  the  wombat;  an  ant- 
eater;  the  mountain  tapir  of  South  America,  and  the  Mexican  tapir. 

Many  valuable  osteological  specimens  have  also  b^exi  y^^s^^^^^^ 
by  Mr.  ft  B.  Gnnnell  (Yale,  1870),  of  TSew  Tott 


18  SHEBmLB  scmmno  school. 

Rev.  T.  C.  Trowbridge  hae  forwmrded  the  skeleton  and  skiu  of  a 
camel  from  Turkey,  together  with  other  valuable  specimens. 

Mr.  W.  C.  Coup  presented  an  alligator,  a  boa,  and  the  skdeton 
of  a  young  Afiican  elephant,  eight  months  old,  of  which  the 
mounted  skin  was  afterward  obtained  by  purchase. 

From  Professor  Baird  we  have  received  a  collection  of  ddns  of 
sharks  and  rays  taken  in  Vineyard  Sound  in  1871. 

It  is  with  great  regret  that  we  record  the  death  of  Capt.  M.  S. 
Porter,  of  New  Britain,  who  was  an  excellent  friend  of  our  School, 
and  who  took  great  interest  and  pride  in  adding  to  our  collections, 
whenever  he  had  opportunities.  He  died  very  suddenly  in  Aus- 
tralia, last  spring.  From  his  father  we  have  received  a  very  be«i* 
tiful  and  valuable  collection  of  Australian  birds,  an  omithorhyn- 
chus,  etc.,  which  Capt.  Porter  had  secured  for  our  museum  just 
before  his  death. 

Capt.  J.  M.  Dow  presented  an  interesting  collection  of  fishes, 
reptiles,  Crustacea,  etc.,  from  Central  America. 

From  the  Smithsonian  Institution  we  have  received  a  collection 
of  seventeen  bird-skeletons,  collected  in  Alaska  by  Mr.  H.  W. 
Elliott,  and  a  series  of  typical  specimens  of  Mmid®,  identified  by 
Dr.  Elliott  Coues. 

Numerous  other  donations  have  been  received,  which  will  be 
acknowledged  elsewhera 

Additions  to  the  Qeologioal  OoUeotioiuk 
0.  C.  Mabsh,  OuiuToa. 
Very  considerable  additions  to  the  Geological  Department  of 
the  Museum  have  been  made  during  the  past  year,  and  a  large 
proportion  of  these  additions  have  been  remains  of  fossil  verte- 
brates, to  which  particular  attention  has  been  directed  throughout 
Unfortunately,  for  want  of  room,  most  of  the  recent  acquisitions 
cannot  be  exhibited  at  present.    In  arranging  and  investigating 
the  large  acquisitions  received  by  the  Museum,  valuable  assist- 
ance has  been  rendered  by  Mr.  Harger,  Assistant  in  Palssontology. 
Continued  efforts  have  also  been   made  by  this  departm^ 
during  the  year  to  increase  the  collection  in  Osteology,  more 
especially  as  an  aid  to  the  study  of  vertebrate  remains.    Several 
hundred  skeletons  of  recent  animals,  most  of  them  carefully  iden- 
tified, have  been  obtained  during  the  year,  so  tibat  ample  fiMsilitiei 
are  now  afforded  for  the  study  of  Comparative  Osteology,    b 
jnoreasing  the  collecdona  \xi  t\i\a  department,  important  aid  hsi 
been  given  by  Mr.  Q.  B.  Q^rijaMXlL,  oi  \3fcka  O^awk  ^  V^n^ 
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The  most  important  and  valuable  additions  to  the  Geological 
collection  daring  the  past  year  have  been  obtained  from  the  Cre- 
taceous deposits  of  the  West.  A  very  valuable  portion  of  them 
was  obtained  by  a  small  party,  which  left  New  Haven,  in  Octo- 
ber last,  under  the  charge  of  the  Curator,  and  spent  about  two 
months  in  Kansas,  Colorado,  and  Wyoming,  collecting  fossil 
vertebrates. 

Among  the  specimens  from  this  region  may  be  mentioned,  per- 
haps the  most  interesting  fossils  yet  obtained  on  this  continent, 
the  Ichthr/omidcBy  or  the  remarkable  extinct  birds  with  teeth  and 
hiconcave  vertehroBy  from  the  Cretaceous  deposits  of  Western  Kan- 
gas,  a  region  already  well  known  as  abounding  in  fossil  reptiles 
and  fishes.  Additional  and  very  perfect  remains  of  the  large 
diving  bird  of  the  Cretaceous  period  {Hesperomis  regalia  Marsh) 
were  obtained  by  the  Tale  party  last  autumn. 

From  the  Tertiary  deposits  of  Wyoming,  many  interest- 
ing fossils  have  been  obtained,  and  among  them  are  several 
specimens  of  the  remarkable  new  group  of  manmials  which  have 
been  named  Dinocerata  by  the  Curator.  A  description  of  these 
specimens,  with  figures  of  the  most  perfect  skull,  has  been  pub- 
lished in  the  American  Journal  of  Science  and  in  the  American 
Naturalist  In  the  former  Journal  more  than  fifty  new  species  of 
extinct  American  mammals,  besides  many  reptiles  and  birds,  have 
been  described  during  the  year  by  the  Curator.  The  types  of 
these  species  are  now  in  the  Museum,  and  naturalists  will  fully 
appreciate  the  increased  value  which  has  thus  been  conferred  upon 
the  specimens,  many  of  which  are  unique. 

A  very  considerable  and  expensive  collection,  mostly  of  foreign 
vertebrate  fossils,  has  been  obtained  from  Europe,  and  a  large 
collection  of  bones  of  extinct  birds  from  New  Zealand.  Other 
important  additions  have  been  received,  which  will  be  fully 
acknowledged  elsewhere. 

Additions  to  the  Museum  of  Archaeology. 
The  acquisitions  in  this  department  have  been  large  and  impor- 
tant during  the  past  year,  although  no  opportunity  is  yet  afforded 
for  making  them  available  for  study.  The  most  valuable  addition 
has  been  a  large  collection  of  Antiquities,  mostly  from  Central 
America,  which  was  made  by  M.  de  Zeltner,  Consul  of  France, 
during  his  long  residence  at  Panama.  This  collection  contains 
probably  the  finest  series  of  gold  images  and  potter}  tcoisx  C\&n»^ 
ever  bronglit  together,  and  is  also  e«pec\a\ly  -dcSim  ^Vm^  \sfi:?^^ 
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ments.  The  entire  collection  was  purchased  in  Paris  by  Professor 
Marsh,  and  presented  to  this  department. 

Another  collection  of  mnch  interest  is  a  large  series  of  native 
skulls  from  the  Sandwich  Islands,  presented  by  Hon.  J.  S.  Christie, 
Jr.,  vice-consul  of  the  United  States  at  Honolulu, 

Large  collections  of  stone  implements,  especially  from  the  West, 
have  also  been  received,  and  many  other  acquisitions  of  import- 
ance, which  will  be  duly  acknowledged  in  the  list  of  donations. 

Specimens  intended  for  this  department  may  be  sent  to  Pro£ 
O.  C.  Marsh. 

AdditloiiB  to  the  Blineralogioal  OoUeotioii. 
G.  J.  Brush,  GuBAToa. 

The  duplicates  of  the  collection  of  minerals  have  during  the 
year  been  arranged  by  Mr.  L.  Stadtmueller,  and  many  new  speci- 
mens have  been  added  to  the  general  collection. 

The  most  valuable  acquisition  made  during  the  past  year  is  a 
diamond  crystal  imbedded  in  its  native  rock  from  South  Africa. 
This  grand  specimen  is  estimated  to  weigh  sixteen  carats,  aad 
was  presented  to  the  Scientific  School  by  Chas.  M.  Wolcott,  Esq., 
of  Fishkill,  New  York. 

Gifts  to  the  Iiistitatlcm. 

In  addition  to  the  sums  subscribed  for  income  mentioned  in 
the  last  annual  report,  the  School  has  received  $1,000  for  the 
general  fund  from  Mr.  John  J.  Crook  of  New  York  City. 

A  gift  of  $670  has  also  been  received  from  the  Class  of  1871, 
through  Mr.  H.  B.  Sargent,  the  Class  Treasurer. 

Proposed  ProfeBson'  Pond. 

It  has  been  previously  announced  that  a  friend  of  the  School 
had  offered  to  it  $10,000,  on  condition  that  $50,000  be  raised 
before  the  Commencement  of  1873.  Of  this  amount  $26,000 
have  been  subscribed,  and  $6,000  paid  in.  This  leaves  $24,000 
still  unprovided  for. 

The  Ziibrary. 

During  the  past  year  a  number  of  accessions  have  been  made  to 
the  Library,  partly  by  gift  and  partly  by  purchase.  Among  the 
former  are  to  be  mentioned  copies  of  Webster's  and  Woroeftai^ 
Dictionaries,  presented  by  their  respective  pubUahen ; 
publications  of  the  Engineering  Department  of  the  United  I 
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Army ;  a  complete  set  of  the  Patent  Office  Reports,  section  of 
Mechanics,  by  Professor  Walker ;  and  an  elegantly  illustrated  Cat- 
alogue of  the  plated  goods  manufeictured  by  Rogers,  Smith  &  Co. 
To  these  and  numerous  smaller  donations  are  to  be  added  a  collec- 
tion of  valuable  scientific  works  and  periodicals  previously  presented 
by  the  heirs  of  the  late  N.  A.  Bacon,  Esq.,  but  accidentally  unac- 
knowledged in  the  last  Report.  The  additions  by  purchase  have 
been  few,  the  fund  being  in  great  measure  exhausted  by  subscrip- 
tion to  the  current  scientific  periodicals,  and  by  the  necessity  of 
putting  the  Library  in  thorough  order.  This  latter  has  been 
going  on  steadily  during  the  past  year,  a  large  number  of  volumes 
having  been  bound,  and  the  work  of  making  out  a  card  catalogue 
having  been  undertaken. 

Latin  Entrance  Examination. 
No  sooner  had  regular  courses  of  study  been  organized  in  this 
institution  than  the  deficiency  of  many  students,  otherwise  well 
prepared,  in  a  knowledge  of  common  principles  of  grammar 
became  painfully  apparent.  In  consequence  of  this  the  teaching 
of  German,  of  French,  and  of  English  was  attended  with  special 
difficulties,  and  much  delay  was  caused  and  the  time  of  the  better 
prepared  scholars  wasted  by  the  constant  necessity  of  instructing 
the  less  advanced  students  in  the  most  elementary  conceptions  of 
grammatical  analysis,  and  even  of  the  meaning  of  the  most  ele- 
mentary terms  in  grammatical  nomenclature.  As  the  classes  in- 
creased in  size  this  evil  became  a  still  greater  source  of  trouble, 
and  with  the  view  of  remedying  it,  the  Governing  Board,  after  ftdl 
consideration,  announced  in  the  annual  report  for  1867-68  that 
after  a  certain  period,  as  a  condition  precedent  to  entrance,  a 
knowledge  of  Latin  would  be  required  sufficient  to  read  and  con- 
strue some  classical  author.  No  particular  amount  has  ever  been 
required  in  practice,  it  not  being  the  intention  to  make  the  exam- 
ination for  the  first  few  years  at  all  rigorous.  But  even  the  result 
of  this  trial  has  fully  satisfied  the  Governing  Board  of  the 
wisdom  of  their  course,  and  it  is  now  believed  by  them  that  the 
time  of  experiment  has  fully  passed.  In  the  meanwhile,  many 
letters  have  been  received  from  all  parts  of  the  country  in  regard 
to  the  subject :  some  from  applicants  for  admission  wishing  to  be 
excused  from  this  particular  study,  or  desiring  specific  information 
as  to  the  best  manner  of  preparation  and  the  length  of  time  re- 
quired ;  others  from  teachers  asking  for  more  precise  and  definite 
statements  in  regard  to  the  nature  and  extent  of  the  examination. 


A 


22  8EIBFFISLD  80IENTIFIC   SCHOOL. 

With  the  idea  of  giving  the  fullest  information  to  the  public  on 
all  the  points  which  had  thus  been  brought  before  them,  a  series 
of  questions,  at  the  entrance  of  the  last  class,  was  addressed  to  each 
individual  student  as  to  the  length  of  time  he  had  spent  in  the 
preparation  of  Latin,  and  the  extent  of  his  reading,  and  a  carefol 
record  was  made  of  the  proficiency  of  each  applicant  for  admission, 
both  as  regards  his  knowledge  of  grammar  and  his  facility  in 
translating,  with  the  idea  of  comparing  it  with  his  progress  in  the 
linguistic  studies  of  the  course.  With  this  basis  of  facts  collected 
the  Governing  Board,  at  the  beginning  of  the  academic  year,  ap- 
pointed three  of  the  instructors,  Messrs.  Wheeler,  Whitney,  and 
Lounsbury,  a  committee  to  report  on  the  whole  subject  of  Latin, 
so  far  as  regards  its  connection  with  the  education  given  in  the 
Scientific  School,  and  especially  to  take  into  consideration  the 
various  questions  which  had  been  raised  by  the  inquiries  of  in- 
structors and  students.  The  report  of  the  Committee  was  pre- 
sented, through  its  chairman.  Professor  A.  S.  Wheeler,  on  Feb. 
19,  1873,  and  after  full  discussion  was  adopted,  as  expressing 
the  mature  views  of  the  Governing  Board,  and  ordered  to  be 
printed  in  the  annual  report  of  the  present  year.  The  personsl 
details  upon  which  the  conclusions  are  founded  are,  for  obvious 
reasons,  omitted ;  but  the  general  conclusions  which  were  drawn 
from  an  analysis  of  the  facts  presented  are  given  in  the  following 
report. 

Report  of  the  Oommittee  on  the  Latin  Bntranoe  BzaminAiion. 
To  the  Governing  Board  of  the  Sheffield  Scientific  School^ — 

The  Committee  on  the  Latin  Entrance  Examination  respectfully 
report :  i 

In  the  absence  of  specific  instructions  the  Committee  have  felt 
some  perplexity  in  determining  the  precise  range  of  topics  which 
the  report  should  cover,  and  have,  therefore,  felt  obliged  to  follow 
their  own  judgments  in  regard  to  the  fullness  of  treatment  which 
should  be  given  to  various  matters  which  have  been  brought  to 
their  notice.  To  those,  consequently,  who  are  unacquainted  with 
the  special  circumstances  that  have  taken  place  or  the  special  in- 
quiries that  have  been  made,  much  included  in  the  report  may 
seem  irrelevant  or  stated  with  too  much  detail 

The  general  plan  of  the  report  may  be  stated  as  follows: — Hid 
facts  of  the  last  entrance  examination  are  first  analysed,  compared, 
and  commented  upon,  and  \\ie  t^\8A.\oti  ^xiatlng  between  them  and 
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the  fiubflequent  linguistic  studies  brought  clearly  into  view ;  and 
in  the  second  place,  some  suggestions,  to  which  the  consideration 
of  the  examination  naturally  leads,  are  then  offered  in  regard  to 
the  proper  quantity  and  Idnd  of  Latin  reading,  to  methods  of 
study,  and  to  text-books.  In  this  latter  special  efforts  have  been 
put  forth  to  make  as  full  and  as  satisfactory  replies  possible  to 
the  numerous  inquiries  on  the  topics  under  discussion  which  have 
been  addressed  to  the  Ooveming  Board,  both  by  instructors  in 
the  preparatory  schools,  and  by  students  asking  information  for 
guidance  in  their  studies. 

(Here  follows  an  extended  statement  of  facts  connected  with 
the  last  Latin  entrance  examination.  As  it  consists  mainly  of 
personal  details,  it  is  necessarily  omitted.) 

It  is  seen  from  the  foregoing  that  among  those  who  were  re- 
garded as  well  prepared,  there  were  two  marked  and  quite  differ- 
ent kinds  of  preparation  exhibited  at  the  examination.  These 
may  profitably  receive  fuller  and  more  careful  consideration. 
They  are  representative  of  what,  with  some  variation  in  degree 
and  extent,  may  be  expected  in  any  similar  examination,  unless 
the  requirements  pronounce  categorically  in  favor  of  one  of  them. 

There  is,  first,  what  may  properly  be  called  a  fframmatieal 
preparation,  where  there  has  been  a  small — perhaps  very  small — 
amount  of  Latin  reading,  but  where  the  leading  principles  and 
terms  of  grammar  have  received  careful  attention,  and  where  each 
sentence,  or  each  word  even,  of  the  Latin  read  has  been  used  for 
grammatical  praxis,  until  by  systematic  reviewing  the  vocabulary 
and  the  most  essential  grammatical  rules  have  been  quite  thor- 
oughly mastered.  It  is  not  supposed  that  this  study  of  the  Latin 
Grammar  is  carried  beyond  what  is  necessary  for  the  ready  analy- 
sis of  forms,  and  for  the  mastery  of  the  leading  rules  of  syntax. 
The  grammar  is  studied  as  a  preparation  for  intelligent  reading, 
though  but  a  small  amount  of  reading  is  actually  accomplished, 
and  is  not  studied,  as  is  sometimes  the  case,  as  though  reading 
were  done  merely  for  the  purpose  of  illustrating  a  granmiar,  and  as 
though  no  useful  reading  were  possible  until  every  rule  and  every 
subdivision  of  it  should  have  been  memorized  and  repeatedly 
applied  in  paramg. 

The  second  kind  of  preparation,  for  which  it  may  be  difficult 
to  find  an  entirely  suitable  name,  but  which  perhaps  may  suitably 
enough  for  piesent  purposes  be  called  literary  preparation,  differs 
from  the  former  chiefly  in  extent  of  reading,  and  consequently  in 
the  acquisitioi?  of  a  far  more  extensive  Latin  voca^yoi^vn*   ^^^fC^ 
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be  true  no  doubt  that  this  further  reading  will  tend  to  give  a  more 
absolute  command  over  the  granmiatical  forms  and  principles 
already  studied  than  was  possible  to  get  from  the  reading  of 
merely  a  few  dozen  pages  of  Latin  authors,  but  it  is  assumed  that 
the  formal  study  of  new  topics  in  the  grammar  need  not  be  carried 
to  any  great  extent.  Important  deviations  from  rules  already 
learned  will  of  course  be  noted  and  remembered,  and  refe^ 
ences  to  the  grammar  will  be  habitually  made,  but  the  chief  reli- 
ance for  advance  in  grammatical  knowledge  will  be  placed  upon 
the  student's  own  observation  and  induction ;  while  the  mastery 
of  words  and  the  study  of  the  author's  meaning  will  be  held  up  as 
the  great  objects  to  which  all  others  are  to  be  subordinated.  The 
student  who  has  acquired  this  latter  sort  of  preparation  to  the 
extent  assumed  by  the  report  will  be  able  to  command  a  vocabu- 
lary of  several  thousand  words,  and  be  in  a  position  either  to 
prosecute  Latin  studies  further  with. ease  and  advantage,  or  to 
take  up  other  studies,  for  which  a  respectable  amount  of  Latin  is 
a  valuable  if  not  an  indispensable  preparation. 

Of  course,  when  these  two  kinds  of  preparation  are  contrasted, 
no  one  would  hesitate  in  deciding  which  should  be  preferred.  It 
is  substantially  a  choice  between  more  and  less.  Some  would  even 
maintain  that  the  value  of  the  knowledge  gained  in  the  former 
case  would  not  repay  for  the  time  and  labor  consumed ;  that  the 
study  should  either  be  carried  further,  or  neglected  altogether. 
But  on  the  other  hand,  when  one  considers  the  deficiencies  of  the 
English  grammars,  and  indeed  the  difficulty  in  making  English  the 
subject  of  grammatical  analysis  for  those  who  use  it  as  their 
mother  tongue,  unless  the  student  is  already  trained  in  language; 
when  one  remembers  the  great  excellence,  for  most  purposes,  of 
the  Latin  grammars,  and  of  the  whole  body  of  classical  text-book 
literature — the  work  of  many  generations  of  great  scholais — as 
compared  with  the  corresponding  books  that  have  as  yet  been 
prepared  as  hand-books  for  the  study  of  any  of  the  modeni  lan- 
guages ;  that,  surely,  should  not  be  regarded  as  useless  knowledge, 
or  as  wasted  labor,  which  does  no  more  even  than  to  give  clear 
views  of  the  elements  of  grammar  and  thus  to  make  the  study  of 
English  or  of  a  foreign  modem  language  easier  and  pleasanter 
than  it  could  otherwise  have  been  made.  The  very  great  value  of 
this  elementary  knowledge  of  Latin,  as  a  preparation  for  the  ooune 
of  study  at  the  Scientific  School,  has  been  clearly  illustrated  during 
the  present  year.  In  but  very  few  cases  has  a  student^  iHio  wm 
conditioned  in  Latin,  done  N7e\\  m  Qt^roDAXi.   ^\i^^  wfifiQcvrj^tlMiii 
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who  have  experienced  marked  difficulty  in  learning  accurately  and 
satisfactorily  what  was  required  in  German  have  in  most  cases 
been  those  who  were  unprepared  in  Latin.  Facts  and  principles, 
which  the  other  members  of  the  class  apprehended  and  learned 
with  ease,  have  been  to  these  a  constant  source  of  difficulty  and 
perplexity.  Not  only  have  common  rules  and  terms  been  habitu- 
ally misapprehended,  such  as  the  agreement  between  an  adjective 
and  its  noun,  the  difference  between  the  dative  and  accusative 
cases,  between  the  remote  object  and  the  direct  object,  but  even 
the  parts  of  speech  and  the  simplest  case-relations,  things  capable 
of  being  perfectly  learned  from  the  proper  study  of  any  tolerable 
English  grammar,  have  been  very  frequently  confounded.  The 
term  examinations  in  the  modern  languages  gave  a  result  in  har- 
mony with  what  has  been  stated  of  the  recitations.  It  ought  also 
to  be  added  that  the  carefully  proved  facts  of  this  year,  both 
as  regards  recitations  and  examinations,  do  no  more  than  confirm 
the  impressions  on  these  very  points  made  upon  the  instructors  in 
the  modem  languages  during  previous  years. 

In  view  of  the  facts  thus  presented  the  Committee  have  no  hesi- 
tation in  saying  that  the  wisdom  of  the  action  of  the  Scientific 
School  in  requiring  knowledge  of  Latin  as  a  requisite  for  admbsion 
has  been  fully  justified ;  that  the  students  who  come  ill-prepared 
in  Latin,  unless  of  exceptional  mental  abilities,  are  placed  at  a 
great  disadvantage  in  the  study  of  modern  languages  as  compared 
with  those  who  have  received  a  respectable  training  in  that  tongue ; 
and  that  so  far  from  lowering  the  standard  of  admission  in  this 
respect  it  should  in  time  be  made  much  higher,  and  a  conformity 
to  the  present  requirements  should  be  rigidly  enforced. 

If  the  Latin  preparation,  even  when  only  a  minimum  standard 
be  enforced,  be  so  manifestly  and  so  immediately  useful  in  pursuing 
the  German  course,  where  the  historical  connection  between  Ger- 
man and  Latin  is  so  slight  and  remote,  it  could  hardly  fail  to  tell 
with  increased  importance  upon  a  course  of  French  study.  Here, 
indeed,  a  preparation  in  Latin  would  seem  quite  indispensable, 
especially  if  there  were  any  attempt  i  o  pursue  the  study  of  French 
historically,  and  to  read  the  earlier  French  authors. 

It  may  be  said,  further,  in  showing  something  of  the  utility  of 
the  short  but  definite  and  thorough  course  which  the  so-called 
grammatical  preparation  requires,  tha*:  this  is  amply  sufficient  to 
enable  a  scientific  student  to  master  readily  the  derivation  and 
signification  of  all  scien  ific  terms  of  Latin  ori.in,  t)  lead^mtK 
the  aid  of  a  dictionary,  such  scientific  Latin  aft  lie  %l^o\)iA  NnSc^^f^^ 
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to  Study,  with  ease,  any  of  those  languages  which,  like  the  French, 
are  descended  from  the  ancient  Latin.  Much  that  might  be  added 
in  this  place  is  omitted,  as  it  seems  to  be  rather  a  disonssion  of  the 
general  utility  of  Latin,  which  the  Scientific  School  has  by  its  re- 
quirements assumed.  All  that  is  designed  here  is  to  show  the 
unmistakable  value  of  even  the  limited  but  definite  Latin  preptn- 
tion,  which  has  been  described  above,  in  case  the  requirement  of  i 
higher  standard  of  preparation  should  be  thought  anadvisabla 
It  may  be  stated  here,  as  it  was  not  expressly  stated  above,  that 
this  so-called  granmiatical  preparation  is  not  and  cannot  be  at- 
tained by  mere  study  of  grammar,  nor  should  he  be  regarded  as 
having  attained  it,  who  has  not  taken  the  trouble  to  remember  his 
vocabulary  such  as  it  is,  no  matter  what  skill  he  might  show  in 
the  manipulation  of  it.  Toung  students  are  apt  to  &ncy  that  the 
knowledge  of  a  grammar  and  the  knowledge  of  a  language  are 
identical,  and  frequently  do  not  conceive  of  the  practicability  of 
acquiring  such  a  vocabulary  as  to  render  a  dictionary  in  a  measure 
unnecessary,  or  to  reduce  to  the  minimum  the  necessity  of  referriiq^ 
to  it. 

The  Committee  have  given  some  reflection  and  made  some  in- 
quiry from  experienced  teachers  upon  the  question  how  much  time 
is  required  for  such  preparation  as  the  examination  disclosed,  as 
well  as  for  such  preparation  as  the  report  has  considered.  It 
seems  to  be  clear  that  in  one  year  of  efficient  instruction  and  of 
reasonably  diligent  study  a  student  should  acquire  an  adequate 
amount  of  grammatical  knowledge  and  read  carefully  at  the  very 
least  three  books  of  CsBsar,  or  something  else  equivalent  to  it, 
while  if  the  student  be  not  quite  young,  there  is  no  reason  why 
from  four  to  six  books  may  not  be  accomplished.  At  any  rate  it 
may  be  regarded  as  settled  that  to  secure  the  first  kind  of  prepa- 
ration recognized  above,  and  to  read  besides — not  to  name  a 
definite  amount— considerably  more  than  is  there  assumed  as 
necessary  may  easily  be  done  in  one  year,  unless  there  is  some 
great  inefficiency  in  the  instruction,  or  some  absurd  method  fol- 
lowed, or  an  uncommon  want  of  diligence  or  capacity  on  the  part 
of  the  student. 

It  is  more  difficult  to  say  how  much  time  is  necessary  to  attain 
the  second  standard  of  preparation  that  has  been  mentioned,  ina^ 
much  as  the  amount  and  kind  of  reading  may  vary  materially; 
but  there  can  be  little  risk  in  the  statement  diat  after  the  linl 
year's  study,  wlncb  wo\MYavoW«t^e  reading  of  from  three  to  sii 
books  of  Csesar,  or  "si^at  \a  ec^\N^«QX>\Ai^%i»3Q^R»\ilMn]d  md 
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in  the  next  year  or  eighteen  months  what  wonld  constitute  very 
liberal  preparation. 

It  will  be  seen  that  the  opinions  herein  expressed  as  to  the  time 
necessary  for  certain  reading  are  not  folly  supported  by  the  statis- 
tics of  the  examination.  These  statistics  do,  indeed,  show  that  the 
lower  kind  of  preparation  we  have  described  should  not  consume 
more  than  a  year  at  the  utmost,  and  that  several  of  the  students 
who  had  come  up  to  this  standard  had  studied,  apparently  with- 
out any  pressure,  not  more  than  a  year  and  in  some  instances  less. 

Which  kind  of  preparation  should  be  exacted  from  applicants 
for  admission  to  the  Scientific  School  is  a  question  which  is  proba- 
bly not  included  in  the  subjects  referred  to  the  Committee,  and 
the  report  will  therefore  go  no  further  than  to  point  out  the  two 
above-described  kinds  of  Latin  preparation,  and  the  time  necessary 
for  each.  It  may  be  well  to  add  that  the  preparation  necessary 
for  admission  to  the  Academic  Department  corresponds  pretty 
closely  with  the  second  kind  of  preparation  contemplated  above. 
Though  it  is  believed  that  a  course  of  reading  might  easily  be 
selected  far  better  adapted  to  the  future  needs  of  the  scientific 
student  than  the  course  usually  required  for  admission  to  classical 
colleges,  yet,  at  present,  there  would  be  such  difficulties  encountered 
in  respect  to  text-books  and  instruction  as  renders  the  recommen- 
dation of  such  a  special  course  unadvisable.  Most  of  the  Latin 
teaching  in  schools  is  arranged  with  reference  to  the  needs  of  those 
who  are  preparing  for  a  course  of  classical  study.  Although 
the  authors  read,  the  mode  of  reading  them,  and  many  other  things 
could  advantageously  be  changed  in  the  case  of  those  intending 
to  pursue  scientific  studies,  and  who  are  not  aiming  at  a  knowl- 
edge of  Roman  history,  literature  and  antiquities,  yet  it  is  doubt- 
ful whether  a  plan  better  upon  the  whole  could  at  present  be 
adopted,  than,  if  the  standard  of  preparation  in  Latin  is  to  be  ma- 
terially raised,  to  require  from  all  applicants  nearly  the  same  Latin 
preparation  as  is  necessary  for  admission  to  the  Academic  Depart- 
ment. By  substituting  some  equivalents  in  the  reading  required, 
yet  not  sufficient  to  interfere  materially  with  the  curriculum  of  the 
schools,  some  work  could  be  escaped  which  for  the  scientific  stu- 
dent would  be  either  wholly  useless,  or  not  worth  the  time  it 
would  require. 

It  is  perhaps  best  to  add  one  statement,  however,  for  the  benefit 
of  those  who  are  preparing  students  for  entrance  to  this  institu- 
tion, and  who  have  asked  that  more  definite  informaXioTL  ^VlotoXAlX^ 
girea  of  the  predee  nature  of  the  requirementa  \i<^t^  (V^tcl^iXv^^^^ 
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The  Sheffield  Scientific  School  in  requiring  Latin  had  a  purpose  of 
its  own,  and  one  entirely  distinct  from  that  aimed  at  in  classical 
colleges.  It  was  not  that  its  students  should  be  acquainted  with 
the  language  and  literature  of  that  tongue,  but  that  they  should 
come  prepared  with  a  knowledge  of  those  general  principles  of 
granmiar,  which  are  as  essential  to  the  proper  study  and  thorough 
comprehension  of  German,  French  or  English  as  of  Latin,  and 
which  can  be  best  learned  through  the  medium  of  the  last-named 
language.  Anything  which  does  not  lead  to  that  result,  however 
good  it  may  be  in  itself,  is  not  essential  to  the  end  had  in  view. 
Hence  Latin  prosody,  or  Roman  history  and  antiquities,  beyond 
what  is  necessary  to  a  comprehension  of  the  author  read,  would 
necessarily  form  here  no  part  of  an  examination*  But  the  gen- 
eral statement  being  given  that  Latin  is  required  for  the  knowledge 
it  furnishes  of  the  common  facts  and  general  principles  of  grammar, 
it  is  felt  that  all  application  of  it  may  be  safely  left  to  the  good 
sense  of  instructors  themselves. 

It  may  be  well  to  consider  briefly  the  subject  of  the  kind  of 
reading  most  useful  for  those  who  aim  merely  at  some  knowledge 
of  the  Latin  language,  separated  so  far  as  may  be  from  all  that  is 
local  and  historical.  Some  ancient  authors  are  much  farther  re- 
moved from  us  than  others.  Their  works  are  filled  with  words 
and  phrases,  to  understand  which  an  industrious  collateral  study 
of  history,  archaeology,  mythology  and  similar  subjects  is  indis- 
pensable. Others  seem  almost  like  modems,  and  though  they  use 
the  Latin  language,  they  express  thoughts  or  describe  events  or 
things  that  are  intelligible  at  once — almost  as  much  so  as  much  of 
the  modem  Latin,  which  has  often  been  the  medium  of  commani- 
cation  between  modem  scholars.  One  ought  in  the  study  of  Latin, 
as  of  other  languages,  to  select  his  reading  with  reference  to  the 
vocabulary  that  he  wishes  to  acquire,  and  it  is  assumed  that  the 
scientific  student  does  not  wish  to  spend  much  time  in  the  study 
of  words  representing  notions  or  institutions  purely  historical 
For  example,  how  easy  it  is  to  learn  that  equua  means  horse,  and 
that  aurum  means  gold,  and  how  hard  it  is,  and  for  the  general 
student  how  unnecessary,  to  learn  what  is  meant  by  Judeaa^  com- 
tiaj  and  thousands  of  other  words,  that  suggest  historical  facts  or 
local  institutions,  for  which  modem  life  and  society  have  no  exact 
counterpart.  Hence,  poets  who  constantly  use  either  rare  worcb 
or  common  words  in  peculiar  metaphorical  senses,  or  historiani 
and  orators  whose  sub  ectrm&Uer  usually  necessitates  the  study  of 
historical  events,  po\\t\ca\  \u%t\\AX\I\wia^\^\j?^  ^xw«ism^  snd  i 
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ions,  and  many  other  matters  pnrely  Roman,  would  manifestly 
lot  be  so  snitable  reading  as  authors  who  use  largely  common 
words  representing  conceptions  which  form  the  basis  of  all  culti" 
^ated  languages,  and  who  use  them  in  their  radical  significations, 
[f^  then,  a  student  is  aiming  not  at  a  general  and  comprehensive 
Latin  scholarship,  his  reading  should  take  such  a  direction  as  his 
ipecial  objects  make  most  expedient. .  The  student  of  Roman  law 
nrould  adopt  one  course ;  the  student  of  medicine  quite  another. 
rhis  remark  does  not  apply  to  the  very  early  stages  of  Latin  study, 
18  there  is  a  body  of  common  words  and  phrases  and  of  grammati- 
5al  usages  which  are  needful  for  reading  anything:  only  in  acquir- 
jag  these,  such  authors  should  be  read  as  present  them  freest  from 
inion  with  anything  non-essential  Hence,  Ctesar  is,  on  the  whole, 
I  better  introductory  author  than  Virgil  or  Cicero.  His  vocabu- 
lary is  simpler  and  of  more  general  applicability.  Many  of  his 
srords  are  the  names  of  material  things  or  of  simple  and  easily 
intelligible  notions,  and  are  hence  far  easier  to  acquire  than  words 
which  have  been  subjected  to  a  variety  of  metaphorical  and  rhe- 
torical changes ;  the  nature  of  his  subject  makes  abstract  discussion 
and  therefore  the  abstract  significations  of  words,  and  the  more 
difficult  grammatical  constructions,  somewhat  though  by  no  means 
wholly  unnecessary,  while  the  style  of  the  author  is  such  as  usu- 
ally to  present  a  difficulty  in  the  most  intelligible  form  possible. 
Still,  OaBsar  presents  some  unquestionable  and  special  difficulties ; 
while  the  Commentaries,  regarded  as  a  whole,  do  not  contain  such 
a  variety  of  words  and  usages  as  might  easily  be  found  in  the 
same  quantity  of  Latin.  Indeed,  if  the  speeches  which  are  inter- 
spersed throughout  his  narrative  be  considered,  or  if  the  work  be 
made,  as  some  teachers  make  it,  the  means  of  teaching  what  they 
know — or  think  they  know — of  the  subjunctive  mode,  or  the 
whole  doctrine  of  the  Oratio  Obliqua,  Ctesar  will  be  found  to  pre- 
sent many  difficulties  that  would  seldom  be  encountered  in  either 
Virgil  or  Cicero.  These  difficulties  would  be  considerably  in- 
creased if  the  book  were  read,  as  is  advantageously  enough  done 
by  the  advanced  or  the  special  student,  with  minute  attention  to 
military  operations  and  to  the  geography  and  ethnography  of 
ancient  6auL  Still,  these  possible  difficulties  may  be  fairly  passed 
3ver  by  the  young  student,  and  his  attention  may  be  directed  to 
such  subjects  as  Csesar^s  narrative  style  is  admirably  adapted  to 
beach.  If  these  other  matters  should  become  necessary  to  be  at- 
tended to,  the  book  may  be  re-read,  with  thla  ob^^c^^  %X  ^\aX«c 
Bta^e  of  Latin  stndjr. 
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But  the  Committee  would  not  be  undentood  as  reooimnendiDg 
that  an  acquaintance  with  any  particular  author  shall  be  insisted 
upon  as  a  condition  precedent  to  entrance ;  any  equivalent  amoimt 
of  any  classical  writer  should,  in  their  opinion,  be  always  accepted 
as  a  substitute.  For  the  benefit  of  those  more  especially  who  are 
carrying  on  their  preparation  in  this  study  by  themselyes,  they 
may  be  pardoned  for  suggesting  Allen's  Latin  Reader  as  furnish- 
ing possibly  a  more  desirable  course  of  reading  than  Csesar's  Com- 
mentaries. Embracing  a  wide  variety  of  selections  from  clafine 
writers,  and  containing  a  large  vocabulary,  this  work  is  excellently 
adapted  for  the  use  of  those  who  wish  a  general  acquaintance 
with  Latin,  but  have  not  the  time  nor  the  inclination  to  purene 
the  subject  far  enough  to  read  entire  authors.  Such  a  book,  tho^ 
oughly  mastered  by  repeated  readings,  would  secure  a  very  respect- 
able knowledge  of  Latin,  and  one  far  more  useful  than  is  often 
acquired  by  a  more  showy  and  pretentious  course  of  study.  The 
work  has  also  the  additional  advantage  of  being  one  of  a  series  d 
Latin  text-books,  which  refer  to  and  illustrate  each  othex.  Of 
one  of  these, — Allen  &  Greenough's  Latin  Grammar, — ^both  on 
account  of  its  comparative  brevity,  and  from  the  fact  of  it« 
embodying  some  of  the  most  important  recent  results  of  the  science 
of  language,  the  Committee  feel  no  hesitation  in  recommending 
the  use  to  students  in  preparing  for  the  Scientific  School 
This  book,  indeed,  aims  to  do  for  Latin  scholarship  what  was  so 
admirably  done  for  Greek  by  the  grammar  of  Professor  Hadley. 
There  are  in  the  possession  of  the  public  many  valuable  Latin 
grammars,  some  of  which,  to  be  sure,  are  more  particularly 
designed  for  advanced  students ;  and  it  may  seem  invidious,  in 
consequence,  to  recommend  one  book  or  one  set  of  books  in  pre- 
ference to  others.  Still  if  one  work  is,  on  the  whole,  superior  to 
others  for  our  specific  purposes,  and  especially  if  it  represents  an 
advancing  movement  of  scholarship  and  science,  it  seems  advisable 
to  declare  distinctly  in  its  favor. 

In  every  branch  of  classical  study  there  still  linger  on  the  stage 
many  old-fashioned  and  worse  than  useless  books,  whose  occupa- 
tion has  long  been  gone,  but  of  which  owners  of  copyrights  and 
publishers  are  interested  in  securing  the  sale.  In  some  looalitiei| 
Bullions^  Greek  Granmiar  is  actually  preferred  to  the  Grammar 
of  Professor  Hadley.  And  when  one  really  considers  the  qnestioii, 
is  there  anything  more  invidious  in  the  preference  of  one  or  of  a 
Bet  of  preparatory  texV^oka^llvaa  in  the  choice  of  one  or  of  a 
Bet  of  books  in  the  coWegvaX^  Qo\a«^^   \TA^K^^^xi^S9cr(  done  ■ 
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schools  by  inferior  text-books  is  greater  by  far  than  is  possible  in 
the  more  advanced  institutions,  as  in  the  latter  case  the  teacher 
will  usually  be  able  to  correct  the  grosser  errors  of  the  text-book, 
and  to  neutralise,  by  his  own  supplementary  instruction,  its 
defects  and  its  errors. 

A  well-made  exercise  book  for  practice  in  the  translation  of  sim- 
ple sentences  from  English  into  Latin,  to  illustrate  the  grammar, 
is  one  of  the  Latin  series  referred  to,  and  the  Committee  would 
reconmiend,  in  case  the  suggestion  in  regard  to  Latin  Grammars 
be  accepted,  that  this  book  or  a  similar  one  be  required  also.  An 
acquaintance  with  it  is  a  guaranty  of  mastery  of  forms  and 
rules  such  as  mere  translation  of  Latin  into  English  does  not  fur- 
nish, while  the  study  of  it  makes  such  translation  easier  and 
more  interesting. 

There  is  less  objection,  in  the  opinion  of  the  Committee,  to  the 
specific  recommendation  of  books  and  of  methods  of  study,  as  so 
much  of  the  Latin  teaching  in  schools  is  done  by  comparatively 
untrained  linguists  and  inexperienced  teachers.  In  the  large 
majority  of  cases  it  is  believed  these  are  young  graduates  of  col- 
lege, who  for  ulterior  objects  spend  two,  three,  and  four  years  in 
teaching,  and  who  are  usually  so  pressed  with  work  that  they 
cannot  if  they  would  make  up  to  any  considerable  extent  their 
own  deficiencies.  The  consequence  frequently  is  that  the  student 
is  put  over  precisely  the  same  course,  good  or  bad,  that  his  teacher 
had  pursued,  and  thus  many  defective  and  even  pernicious 
methods  have  been  perpetuated  by  a  long  succession  of  pro  tem- 
pore teachers,  and  the  student's  time  and  the  cause  of  classical 
education  have  often  been  sacrificed.  Even  among  unquestionably 
competent  Latin  scholars,  tradition  and  fashion  have  often  had 
undue  influence,  and  their  own  narrow-mindedness  has  sometimes 
been  one  cause  of  the  failure,  partial  or  complete,  of  classical  studies 
to  secure  a  really  good  education.  Methods  and  objects,  proper 
and  useful  enough  in  the  sixteenth  century,  have  been  held  on 
to  in  some  places  with  almost  religious  bigotry ;  reasons  for  clas- 
sical study,  which  in  fact  are  chiefly  historical,  have  been  invented, 
of  a  necessary  and  d  priori  character ;  and  the  growth  of  modem 
literatures,  the  advance  of  science,  and  in  particular  of  the  science 
of  language,  have  often  failed  to  open  the  eyes  of  the  classical 
sealot  to  the  changed  position  of  classical  studies  in  the  sum  total 
of  human  knowledge. 

It  is  probably  a  legitimate  subject  for  the  report^  as  throwing 
light  upon  the  low  gmde  of  preparation  ex\n\at^  «X  X^i^^  ^taxsi^ 
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ation  in  proportion  to  the  time  of  study,  to  consider  some  of  the 
grosser  abases  which  have  made  and  still  make  Latin  studies  so 
unfruitful  as  to  awaken  in  manj  minds  grave  doubts  whether 
they  possess  any  utility  whatever,  and  while  stating  the  abases, 
to  point  out  some  intrinsic  difficulties  which  are  frequently 
overlooked  when  this  subject  is  discussed  by  educational  theorists 
and  would-be  reformers. 

Among  the  foremost  causes  of  very  limited  reading,  and  conse- 
quently deficient  scholarship,  must  be  reckoned  the  abuse  of 
grammar.  Students  have  often  been  compelled,  even  in  schools 
of  the  highest  reputation,  to  spend  months  and  years  in  memo^ 
izing  and  reviewing  the  Latin  Grammar,  and  to  give  such  an 
excessive  amount  of  time  to  merely  grammatical  praxis  that  the 
amount  of  reading  done  is  quite  insignificant,  and  in  fact  con- 
temptible. The  proper  objects  for  which  modem  languages,  and 
indeed  most  ancient  languages  are  studied,  are  ignored,  and  it 
would  actually  seem  as  though  no  more  Latin  was  designed  to  be 
read  than  was  necessary  to  illustrate  the  sections,  and  the  subseo- 
tioiis,  and  the  sub-subsections  of  some  favorite  grammar.  So  much 
has  this  been  the  case  that  many  a  student  who  has  spent  years  upon 
Latin  is  yet  unacquainted  with  the  contents  of  one  single  ancient 
author,  and  from  the  neglect  to  aim  at  the  acquisition  of  a  vocab- 
ulary, is  unable  to  read  a  passage  of  new  Latin  without  the  labo^ 
ious  use  of  a  dictionaly.  As  rather  a  striking  illustration  of  the 
cruel  absurdity  which  has  sometimes  characterized  Latin  teaching 
in  the  particular  now  under  consideration,  may  be  mentioned 
the  testimony  of  a  prominent  chemist,  in  another  institution, 
who  once  informed  a  member  of  the  Committee  that  though 
when  a  boy  he  had  studied  Latin  at  one  of  the  leading  pre- 
paratory schools  of  the  country,  he  was  so  entirely  ignorant  of 
the  language  that  he  could  remember  nothing  but  a  portion  of  s 
long  list  of  exceptions  to  one  of  the  rules  of  prosody.  He  had 
studied  Latin  for  a  year,  had  memorized  with  little  or  no  reading 
the  bulk  of  Andrews  &  Stoddard's  Latin  Grammar,  and  all  he 
could  remember  was  a  portion  of  Exception  2d,  Subdivisioii  22  of 
Section  229,  to  the  efi^ct  that  barbarus  and  thirty-one  other  words 
do  not  make  their  penults  long  before  -ru«,  ^ra  or  -nmk  It  ahoold 
be  added  that  of  these  thirty-two  words,  none  are  defined  in  ihe 
grammar,  and  ten  of  them  are  of  such  infrequent  ooennraioe  dial 
many  an  excellent  Latin  scholar  would  need  to  look  them  up  in  Ui 
dictionary  if  be  sbo\]l&  meeiV.  \i\i^m  vi  his  reading.  That  the  Id- 
luie  in  this  case  to  \e«m  mox^  Ia&xw  ^^irea  ^^os^  \a  %bc^ 


deficiencies  in  the  boy  himself  is  sufficiently  refuted  by  the  fact  that 
he  has  become  a  proficient  in  at  least  two  modem  languages,  and 
has  read  freely  in  their  literatures;  but  the  early  disgust  he 
had  conceived  for  Latin  had  prevented  his  ever  resuming  the 
study  of  this  language,  though  he  often  felt  the  need  of  some 
acquaintance  with  it.  Other  significant  illustrations  might  be 
given.  Especially  has  the  study  of  the  syntax  of  the  subjunctive 
mood  in  Latin,  and  of  the  case-system  in  Greek,  consumed  time 
and  attention  that  could  have  been  far  better  employed.  Even  if 
the  theories,  assumed  by  grammarians,  of  the  origin  of  verbal  and 
case  forms  had  been  correct,  it  was  a  faulty  method  of  teaching 
language  to  require  regularly  the  analysis  of  the  supposed  con- 
ception in  a  writer's  mind  which  led  to  the  employment  of  theuL 
Formal  analysis  and  conscious  mental  action  are  probably  far  less 
efficient  in  the  study  of  language — certainly  with  young  students 
— than  imitation  and  unconscious  induction.  But,  in  fact,  the 
science  of  language  has  shown  that  very  much  on  which  the  last 
generation  of  classical  students  have  been  laboriously  drilled  is 
mere  rubbish. 

It  cannot  be  denied,  indeed,  that  a  certain  kind  of  training  is 
secured  by  this  pernicious  and  wasteful  method,  and  this  training, 
it  is  believed,  is  what  may  fairly  be  supposed  to  be  meant  when 
the  preeminent  value  of  Latin  study  as  a  means  of  mental  dis- 
cipline is  asserted.  No  doubt,  the  careful  study  of  the  grammar 
of  any  language  trains  and  develops  some  of  the  faculties  of  the 
mind,  especially  the  power  of  subtle  discrimination  and  readiness 
in  the  application  of  general  rules ;  yet  such  training  can  be  just 
as  effectually  secured  when  this  end  is  subordinated  to  the  learn- 
ing of  the  language,  so  far  as  is  necessary  for  at  least  the  mastery 
of  the  contents,  the  style,  and  the  individuality  of  certain  leading 
authors,  and  when  the  discipline  is  allowed  to  come  of  itself,  as 
an  incidental  though  inevitable  consequence  upon  thorough  study. 
A  practical  reaction  against  excessive  grammatical  study,  as  has 
been  mentioned  above,  has  taken  place  of  late  among  classical 
scholars  themselves,  and  it  is  probable  that  more  correct  and 
rational  methods  are  likely  to  be  followed. 

This  abuse  of  grammar  has  been  due,  in  part,  it  is  believed,  to 
the  fact,  that  many  of  those  engaged  in  classical  teaching  have 
found  it  an  easier  and  pleasanter  subject  for  themselves  than  to 
aim  at  the  reading  and  illustration  of  authors.  An  intelligent 
person  of  adult  years,  though  not  familiar  to  any  considerable 
extent  with  Roman  aathors,  or  Roman  Ustoxy  «iidL  WKiVIv^^!^^^^^^ 
3 


84  SHEFFIELD  8CISMTIFIC  SCHOOL. 

with  far  less  and  a  different  kind  of  labor  than  the  acquisition  of 
such  knowledge  requires,  may  become  an  acute  grammarian,  and 
will  be  quite  likely  to  direct  the  attention  of  his  pupils  to  this 
subject  as  it  is  most  familiar  and  congenial  to  himsel£  The  boy, 
therefore,  whose  active  memory  could  rapidly  acquire  a  large 
vocabulary,  but  whose  mental  immaturity  disqualifies  him  in  s 
measure  for  the  logical  distinctions  of  higher  syntax,  makes  impe^ 
feet  progress  in  his  studies,  and  perhaps  abandons  them  at  last  in 
disgust,  and  denounces  them  as  useless. 

Another  circumstance,  somewhat  connected  with  the  foregoing, 
has  often  led  to  failure  or  to  quite  inadequate  results  in  classical 
studies.  It  is  often  supposed  that  to  become  a  good  classical 
scholar,  one  should  begin  these  studies  very  early.  There  is 
reason  to  believe  that  this  is  a  grave  error,  and  that  much  time  is 
lost  by  it.  A  course  of  Latin  study,  it  is  true,  could  be  made 
suitable  for  a  very  early  age,  and  in  those  days  when  facility  in 
speaking  and  writing  Latin,  as  well  as  reading  it,  was  a  prominent 
object,  the  study  almost  necessarily  began  early.  But  a  complete 
change  of  conditions  would  suggest  a  complete  change  of  methoda 
When,  indeed,  it  is  considered  how  much  there  is  of  difficulty  in  the 
mass  of  Latin  authors ;  the  great  elaboration  and  brevity  of  their 
style ;  the  capacity  of  the  language  for  involved  and  intricate  oour 
struction,  which  literary  fashion  encouraged,  and  sometimes  exag- 
gerated; and  add  to  all  this  the  difficulty  arising  from  subject- 
matter  wholly  strange  to  a  modern  reader — strange  in  theology,  in 
philosophy,  in  law,  and  in  fact  in  everything  representative  of  the 
civilization  of  the  people :  it  does  seem  that  it  would  he  judicious  to 
allow  a  boy  to  attain  some  considerable  mental  maturity,  to  awaken 
his  literary  sense  by  some  acquaintance  with  his  own  literature,  and 
to  train  his  linguistic  faculties  by  the  study  of  his  own  on  some 
other  modem  language,  before  requiring  him  to  face  a  combination 
of  difficulties  so  formidable.  It  is  believed  that  it  would  be  fir 
more  economical  of  time,  and  in  every  way  more  advantageous,  if 
the  reading  of  Latin  authors  was  postponed  a  few  years  later  than 
is  now  the  custom.  Of  course,  if  one  should  wish,  the  elements  of 
the  Latin  Granmiar,  the  inflections  and  the  principal  rales  of  syn- 
tax, could  be  learned  early,  and  simple  authors  could  be  rml 
The  position  of  the  Report  is  merely  that  the  representativs 
Roman  authors,  from  which  any  extensive  knowledge  of  Lalan  k 
to  be  derived,  and  any  correct  conception  of  Roman  litenlof 
obtained,  should  come  considerably  later  than  is  now  the  < 
Professor  Madvig,  in  t>\ie  pxeia^  \o\scA\a^a!LQRSSDin«r,  ( 
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the  opinion  that  in  Europe  time  is  lost  from  beginning  Latin 
study  too  early,  though  the  period  he  suggested  for  beginning  it  is 
earlier  than  that  contemplated  in  the  report 

The  wide  incompetence  of  classical  teachers  is  another  cause, — 
temporary  probably,  but  very  much  to  be  regretted, — of  unsuc- 
cessful classical  study.  Only  those,  perhaps,  who  have  had  con- 
siderable experience  in  conducting  college  entrance  examinations 
can  realize  this  in  its  full  extent ;  but  the  knowledge  of  the  fact  is 
by  no  means  confined  to  them.  Able  and  experienced  scholars 
who  are  at  the  head  of  various  preparatory  schools  scattered 
throughout  the  land,  find  this  one  of  the  most  formidable  diffi- 
culties they  are  obliged  to  encounter  in  giving  efficiency  to  the 
institutions  under  their  charge.  Of  course  this  state  of  things 
cannot  be  so  noticeable  in  New  England  as  in  other  parts  of  the 
country.  Aside  from  the  fact,  intimated  above,  that  so  many 
classical  teachers  are  young  college  graduates,  there  are  many 
academies,  select  schools  and  public  schools  in  which  the  bulk  of 
the  higher  teaching  is  done  by  one  man.  He  does  this,  perhaps, 
year  after  year,  beginning  probably  with  only  general  attainments, 
which  subsequent  reading  does  little  to  advance.  It  cannot  be 
expected  that  much  efficient  teaching  of  any  kind  can  be  done 
under  such  circumstances,  still  less  in  a  language  so  difficult  as 
the  Latin,  and  where  such  wide  and  varied  reading  are  necessary 
for  the  elucidation  and  illustration  of  a  single  author. 

The  extremely  critical  character  of  much  of  the  classical  study, 
and  the  consequent  neglect  to  encourage  and  form  the  habit  of 
cursive  reading,  as  it  has  been  called — rapid,  and  intelligent,  but 
necessarily  uncritical  reading — leads  many  to  suppose  that  ancient 
authors  can  be  profitably  read  only  with  the  utmost  labor,  and 
with  constant  employment  of  all  critical  apparatus.  Such  a 
severe  standard  of  thoroughness  is  held  up  as  renders  any  wide 
reading  impossible,  unless  it  be  the  sole  work  of  a  life-time.  If 
one  were  to  read  his  native  English  authors  with  the  same  degree 
of  minute  attention  as  is  sometimes  given  to  every  sentence  or 
word  of  Homer  or  Virgil,  far  fewer  than  now  would  ever  get 
through  "Paradise  Lost,"  as  but  few  American  students  ever  do  read 
the  entire  Diad  or  the  ^neid ;  Shakspere  could  only  be  read  (as  the 
Greek  and  Roman  drama  usually  is)  in  specimen  plays,  and  any 
liberal  knowledge  of  English  literature  would  become  confmed  to 
professional  English  scholars  alone.  This  cursive  reading,  though 
difficult,  would  be  quite  practicable,  even  in  a  preparatory  course^ 
The  student  might  at  least  attain  a  conoeptioii  of  \!^%  i^^diVos^  ^x^^ 
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utility  of  it,  and  at  a  more  advanced  stage  of  study  he  could 
profitably  follow  it  either  in  the  class-room  or  in  his  private  read- 
ing ;  whereas  now,  the  private  study  of  ancient  authors,  from  the 
supposed  necessity  of  very  critical  reading,  is  seldom  practiced, 
even  by  the  most  diligent  and  ambitious  students. 

The  wide  diffusion,  too,  of  very  literal  English  translations  of 
those  ancient  authors  most  commonly  read  has  been  a  powerful 
cause  of  imperfect  scholarship ;  but  as  it  may  be  supposed  that 
this  operates  to  a  very  limited  extent  in  the  early  stages  of 
study,  it  is  enough  in  this  place  to  make  only  allusion  to  it.  In 
teaching  many  authors,  the  consciousness  that  a  large  portion  of 
every  class  make  more  or  less  use  of  these  translations, — which  not 
infrequently  are  inaccurate  and  almost  always  inadequate, — causes 
the  instructor  great  perplexity.  It  becomes  a  work  of  greatly 
increased  difficulty  to  develop  a  power  of  original  and  independ- 
ent analysis,  on  which  any  real  mastery  and  appreciation  of  the 
author  studied  depend.  Of  course,  the  co5peration  of  two  or 
more  of  the  causes  that  have  been  enumerated,  is  to  be  expected, 
and  rarely  is  one  found  to  exist  alone.  It  is  easy  to  see  that 
their  combined  influence  will  explain  much  of  the  ignorance  that 
prevails  among  Latin  students,  even  after  years  of  study.  And  it 
is  probable  that  many  a  classically  trained  student,  in  taking 
up  the  study  of  modem  languages,  has  lost  time  and  courage 
while  attempting  to  follow  some  method  of  study  he  had 
derived  from  his  experience  in  the  ancient  languagea 

One  further  statement  is  necessary,  of  a  circumstance  often  ove^ 
looked.  The  great  increase  within  half  a  century  in  the  number  of 
subjects  of  educational  value  has  led  to  the  custom  of  engrafting  on 
the  old  curriculum  a  large  number  of  new  studies.  This  has  ao  re- 
duced the  time  allotted  to  the  classics  that  it  is  impracticable  to  at- 
tain those  beneficial  results  which  they  are  fitted  to  produce.  Tliia 
new  composite  course  of  study,  in  which  the  classics  occupy  con- 
siderably less  than  half  the  time,  sometimes  less  than  one-third  d 
the  time,  is  still  called  "The  Classical  Course,'*  though  the 
Classics  have  been  virtually  displaced.  The  student  perhaps 
learns  how  to  read  Greek  and  Latin,  and  is  then  set  at  some  new 
subject,  leaving  the  authors  for  the  reading  of  which  so  laborious 
and  long  a  preparation  has  been  made  quite  unread.  The  study 
is  abandoned  at  the  very  point  when  its  utility  and  diaeipliiiirj 
value  would  be  most  manifest.  Of  course  such  a  prooedun 
would  discreet  any  branohL  of  atudy. 
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It  may  be  further  added,  in  conclosion  of  this  part  of  the  sub- 
ject under  consideration,  that  no  curriculum  can  probably  ever  be 
devised  that  shall  secure  wholly  satisfactory  results.  The  failure 
of  one  course  of  study  with  one  individual  or  many  proves  nothing 
till  it  be  clear  that  these  persons  were  capable,  as  very  many 
notoriously  are  not,  of  the  continuous  and  cumulative  study 
which  is  necessary  for  proficiency  in  any  subject  whatever.  Even 
in  England,  where  fashion  has  kept  up  a  devotion  to  classical 
studies  not  common  elsewhere,  and  where  pecuniary  and  other 
powerful  inducements  to  pursue  them  exist,  it  is  stated,  by  a  dis- 
tinguished English  classical  scholar,  that  the  majority  of  students 
do  not  acquire  any  thorough  knowledge  of  the  subject,  and  seldom 
rise  to  the  point  of  critical  literary  appreciation  of  ancient  authors. 
But  it  does  not  follow  that  this  failure  is  due  to  the  nature  of 
the  subjects  studied.  It  may  fairly  be  attributed  in  part  to  im- 
perfect methods,  in  part  to  the  fact  that  mental  capacity  is  the 
exception  and  not  the  rule. 

The  Committee,  in  concluding  their  report,  cannot  refrain  from 
expressing  the  conviction  that  the  rigorous  exaction  of  a  fair 
knowledge  of  Latin,  as  a  condition  precedent  to  admission  into 
the  Scientific  School,  will  not  only  be  of  great  advantage  in  the 
student's  subsequent  studies,  but  will  benefit  the  cause  of  general 
education,  and  will  be  hailed  with  satisfaction,  as  well  by  teachers 
of  Latin  as  by  all  who  are  opposed  to  lowering  the  standard  of  ac- 
quirement in  courses  of  educational  study  leading  to  a  degree,  and 
to  the  dissemination  of  false  notions  among  the  uneducated  classes. 
In  many  parts  of  the  country,  in  consequence  of  the  imperfect  results 
of  classical  study,  as  it  has  too  frequently  been  conducted,  there  has 
arisen  a  sentiment  utterly  hostile  to  such  study ;  and  men  of  station 
and  of  influence,  sometimes  from  mistaken  convictions,  and  some- 
times, it  must  be  believed,  from  a  spirit  of  educational  demagogism, 
have  decried  Latin  and  Greek  as  useful  for  no  purpose  whatever. 
This  might  have  been  more  harmless,  if  some  substitute  for  them  had 
been  offered,  equally  exacting  and  disciplinary :  but  in  most  cases 
no  such  substitute  has  been  presented ;  and  so  these  leveling  and 
iconoclastic  movements  have  availed  chiefly  to  narrow  the  range 
of  thought  and  knowledge  of  the  student,  to  encourage  that  natu- 
ral indolence  and  incuriosity  which  oflen  leads  a  young  man  to 
**  elect"  one  course  in  preference  to  another  merely  because  it  is 
reputed  to  be  easier,  to  foster  ignorance  and  sciolism,  and  to 
fipread  false  and  pernicious  doctrines  in  regard  to  t\i'fttrafcTiaN.\afc^\L^ 
ohjects  of  education.    Doubtless,  there  is  no  m«^^vi  \xv\iaJCvKv^^\N^ 
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few  pnrely  edacational  advantages  can  be  claimed  for  it  that 
could  not  be  claimed  for  several  other  languages  and  literatures, 
ancient  and  modem ;  but  considered  merely  as  an  instrument  of 
investigation,  wholly  indispensable  to  some  classes  of  students,  and 
serviceable  to  many  if  not  to  all  classes,  it  must  be  allowed  to  possess 
an  unquestioned  utility,  and  to  have  a  practical  value,  even  in  the 
lowest  sense  of  these  greatly  abused  words.  The  kind  of  knowl- 
edge and  the  extent  of  it  needed,  as  is  the  case  with  every  other 
subject,  will  of  course  vary  with  the  special  views  and  the  tastes 
of  individuals,  as  has  been  already  indicated  above. 

Great  ignorance  and  misconception  in  regard  to  the  whole  sub- 
ject of  literary  and  linguistic  studies  prevail  in  the  minds  of  many 
persons,  who  are  not,  however,  backward  in  expressing  dogmatic 
views  in  regard  to  them.  It  is,  in  consequence,  all  the  more  essen- 
tial that  the  Scientific  School  should  do  all  that  lies  in  its  power, 
and  exert  any  influence  it  may  have,  however  slight,  toward  the 
spreading  in  the  community  of  rational  and  philosophical  views 
on  the  subject  of  education.  The  petty  and  prejudiced  spirit 
which  has  at  times  been  manifested  by  classical  zealots  toward 
science  should  never  be  allowed  to  find  a  counterpart  in  the  atti- 
tude of  men  of  science  toward  literary  and  linguistic  study ;  yet 
this  must  inevitably  be  the  case  if  the  broad  general  principles 
which  lie  at  the  basis  of  all  education  are  not  fully  recogoiied 
and  acted  upon  in  the  institutions  of  which  they  have  the  control 
It  does  not  follow  because  new  branches  of  learning  of  great 
interest  and  value  have  been  developed,  that  the  study  of  what  in 
the  past  has  been  held  useful  must  be  abandoned.  That  edaca* 
tion,  whether  it  be  classical  or  scientific,  which  so  narrows  for  any 
man  the  field  of  vision  that  he  can  see  little  merit  or  utility 
in  branches  outside  of  his  own  department,  must  be.  looked  upon 
as  a  failure.  There  is  no  saving  virtue  in  any  course  of  study  or 
any  kind  of  knowledge.  The  denial  of  the  benefits  of  classical 
study  on  the  part  of  scientific  men  would  be  as  great  a  blunder,  as 
has  been  the  denial  of  the  value  of  scientific  study  by  devotees  of 
the  classics.  All  knowledge  has  claims  upon  us,  and  the  cause  of 
education  in  general  suffers  when  any  branch  of  learning  is  dis- 
paraged or  misrepresented.  It  is  gratifying  to  be  able  to  believe 
that  the  Scientific  School,  by  requiring  some  knowledge  of  Latm 
as  a  requisite  for  admission,  though  doing  so  for  its  own  purposes 
and  its  own  advantage,  is  yet  sustaining  the  cause  of  soimd  ednea* 
tion,  and  contribnting  m  no  tf\^\.  ^fe\gcwi\ft  \3si^\\rQader  intdl^ 
tnal  development  of  tYioa^  N?\io^  \TL%\x\v.^^\v\aA\jR^ 
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its  charge,  by  placing  them  in  a  measure  in  sympathetic  and 
intelligent  relations  to  other  leading  departments  of  knowledge, 
in  which  few  of  them  can  ever  hope  to  make  any  extensive 
acquisitions. 

In  conclusion,  the  Committee  would  make  to  the  Governing 
Board  the  two  following  specific  recommendations : 

1st.  That  six  books  of  Caesar's  Commentaries,  or  an  equivalent 
amount  in  some  other  author  or  authors,  be  hereafter  regarded  as 
the  minimum  amount  which  will  be  accepted  in  the  Latin  exam- 
ination, and  that  this  requkement  be  rigidly  enforced. 

2nd.  That  after  the  Examination  of  1873,  an  examination  be 
also  required  in  some  text-book  for  the  translation  of  simple 
exercises  from  Latin  into  English. 

All  of  which  is  respectfully  submitted, 

A.  S.  Whbelkb, 
W.  D.  Whitney, 

T.    R.    LOXJNSBURY. 
AnniverMuy. 

The  anniversary  exercises  were  held  in  Sheffield  Hall,  on  the 
evening  of  Monday,  July  8,  1872.  Eight  theses  were  selected  for 
public  reading. 

The  candidates  for  degrees,  with  the  subject  of  their  theses,  are 
given  in  the  following  schedule.  Those  marked  with  an  asterisk 
were  read  in  the  evening. 

CANDIDATES  FOR  DEaRBBS. 

WITH  THB   SUBJECTS   OP  THBIB   GRADUATION  THESES. 

OIVIL  ENGINBSBS.      (2) 

Horace  Andrews,  Ph.B.,  Thrrytoum,  y.  T.    Design  of  a  Parabolic  Roof  Truss. 
Majvsfdsld  Merbdcak,  Ph.B.,  PlantwiUe.    Design  for  a  Rulwaj  Draw-bridge. 

BACHELOBS  OF  PHIL080PHT.     (22) 

^Jaoob  Jaoksoit  Abbott  (Select),  Yarmouth^  Ms.  On  Man  in  Pre-Historic  Times. 
Jambs  Peter  Bogart  (Engineering),  New  Haven,  On  the  New  Haven  Sewage  Plan. 
*  Wheeler  Deforest  Edwards,  B.A.,  College  of  City  of  N.  Y.  (Engineering), 

New  York  City.    On  the  East  River  Bridge. 
Joseph  Ridqwat  Gawthrop  (Engineering),  NorthJbrook,  Pa,    On  the  New  York 

and  New  Haven  Railway  Bri^  over  tiie  Housatonic. 
WnuAX  Sauhders  Green  (Chemistry),  (Hncinnati,  0.    On  the  Production  of 

Boiler-Plate  Iron  from  the  Bloom  Forge  Iron  Works,  at  Portsmouth,  0. 
Gborob  Wesson  Hawbs  (Chemistry),  Boston,  Man.    On  Education  for  Mercantile 

Life. 
^Pavisl  Webster  HERnra  (Engineering),  JohnavHU^  Mi.    On  W«te(-¥x%%»(a^ 


tVBASLas  Lava  Johnson  (Select),  Anaemia.    On  the  l£oTioBy\\a3(Assii  ol  X^Dft^^so^g^^ 
iMDgaage. 
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OABBins  WqIiLUC  Kellt,  B.A,  Yale  College  (EngineeringX  JBHe,  Fa.    On  ^ 

Problem  of  the  Rafters. 
*Sahubl  Tbbyob  Enapp  (Select),  New  York  City.    On  the  Land  Tenure  and  otiier 

Institutions  of  the  Dutch  upon  the  Hudson  River. 
Habrison  Wheelbb  Lindslet  (Engineering^  Nno  Haven.    Review  ol  an  Iron 

Bowstring  Girder  Bridge  near  New  Haven. 
*Fkakk  Osoab  Maxbok  (Engineering),  Nonoich.    On  Pneumatic  Caissons. 
Robert  Douolab  Milholland  Maxwell  (Select),  Wihninffton,  DeL     A  Carto- 

gpraphio  Study  of  the  Peninsula  between  Delaware  and  Chesapeake  Bays. 
George  Notes  Milleb  (Select!   WaiUngfiyrd.     An  Investigation,  partly  from 

Original  Sources,  as  to  whether  Eleazar  Williams  was  a  Bourbon. 
Thomas  Pebkuto  Nevins  (Engineering),  Wdterfbrd.    A  Partial  Examination  of 

the  Works  of  the  New  Haven  Water  Company. 
*Theophil  Mitchell  Pbupdek  (Medical),  New  Haven.     On  the  Anaton^and 

Habits  of  the  Larger  Fiddler  Crab  {Oelanmtu  Ifinax). 
Thomas  Hubbabd  Russell  (Medical),  New  Haven.    On  the  Anatomy  ol  the 

American  Lobster. 
Chables  Austin  Tibbaia  (Select),  Brooklyn^  N  T.    On  the  Rise  of  the  British 

Drama. 
Daniel  Wabdwell  Wabdwell  (Select),  Rome,  NT.    On  the  Text  of  Chaao«. 
*Fbedebiok  Floyd  Weld  (Engineering),  QuiJford.    On  the  Burlei^  Air-Com- 
pressor and  Rock -Drill. 
William  Bbenton  Wellino  (Select),  New  York  City.    On  the  Influence  of  Modm- 

ticism  upon  Education  in  Engluid. 
Thomas  Wallace  Wbioht,  B.A.,  Univ.  of  Toronto  (Engineering),  OaUy  CoMin. 

An  Investigation  of  New  Formula  for  Finding  the  Strains  in  ContinuooB 

Girders  unHormly  Loaded. 

Prizes. 

The  following  prizes  were  announced  at  the  anniyersaiy. 

The  value  of  each  of  these  is  $10. 

CLASS  OF  1872 

For  exceUenee  in  Mineralogy ,  the  prize  awarded  to  Gbobob  W.  Hawbs,  Bortan,  Mm. 

For  the  beat  coUecUon  of  the  Oomposiioi  described  in  dray's  Manual  of  A>ftmy,  the 

prize  awarded  to  Theophil  M.  Pbuddek,  New  Haven. 
For  the  best  coUecHon  iUusirating  the  fresh-water  Zoology  of  New  Haven  and  vtdmtfi, 
the  prize  divided  between  Theophil  M.  Pbuddek,  New  Haven,  and  Thoius 
H.  Russell,  New  Haven,  equal  in  rank. 
Ibr  excellence  in  French,  the  prize  awarded  to  Fbakk  0.  Mazsok,  Norwich. 
For  excellence  in  GivU  Engineering,  the  prize  awarded  to  Fbank  0.  Maxbqx,  Ihr- 
wich,  with  honorable  mention  of  Daniel  W.  Hbbino,  JohntvUk,  Md. 

CLASS  OP  187a. 

For  exceUenoe  in  the  Mathematics  of  Junior  Year,  two  prizes  awarded,  one  to  WOr 
LLAM  A  Jekks,  BrookviUe,  Pa.,  and  one  to  Willluc  L.  Soaxfi,  POMurgki  P^ 

CLASS  OF  1874. 
jPbr  excellence  inaUthe  Studies  of  Freshman  Year,  the  prize  divided  between  AUB 

B.  Howe,  7h>y,  N.  T,  and  Hekbt  Hun,  Albany,  N.  Y. 
For  excellence  in  Cferman,  the  prize  awarded  to  Allen  B.  Hows,  Th^y,  H  T, 
For  excellence  in  MoMwmaUcs,  the  prize  awarded  to  Ibving  L.  Hour,  MarHmL 
For  excellenee  in  Physics,  the  prize  awarded  to  Hbnbt  Hun,  iUftcMy^  Mi  T. 
Ibr  excellence  in  Binn^s  Orthographio  Prq/ectian^  the  PriiQ  »wardM  to  OhaiuU  J* 

UOBSM,  Polmid,  0. 


PEOGEAMME  OF   STUDIES, 
For  the  College  Year  1872-1873. 


Cnrporatbn  0f  gall  Colkgi. 
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GOVIBNOB  AMD  LDnTTENAHT  GOYXBITOB  OF  THB  STATE  ABB  ex^jfido  MBMBBS 
OF  THB  OOBFOBATIOK. 


PBBSIDBNT. 

Bbv.  NOAH  POETBB.  D.D.,  LL.D. 
FELLOWS. 

His  Ezobllemot  MARSHALL  JEWELL,  Habtfobd. 
HiB  HOKOB  MORRIS  TYLER,  New  Hayek. 
Rev.  LEONARD  BACON,  D.D.,  LL.D.,  New  Havbk. 
Rev.  THEODORE  D.  WOOLSET,  D.D.,  LL.D.,  New  Havbh. 
Rev.  HIRAM  P.  ARMS,  D.D.,  Nobwioh  Towb. 
Rev.  GEORGE  J.  TTLLOTSON,  M.A.,  Plaikfibld. 
Rev.  OUVBR  E.  DAGGETT,  D.D.,  New  London. 
Rev.  JOSEPH  ELDRIDGE,  D.D.,  Nobfolk. 
Rev.  EDWIN  R.  GILBERT,  D.D.,  Wallinqfobd. 
Hon.  ALPHONSO  TAPT,  LL.D.,  Cincinnati,  0. 
Rev.  DAVID  S.  BRAINERD,  M.A.,  Ltmb. 
Rev.  MYRON  N.  MORRIS,  M.A.,  West  Habtfobd. 
Hon.  WILLIAM  M.  EVARTS,  LL.D.,  New  Yobk  City. 
Hon.  WILLIAM  B.  WASHBURN,  LL.D.,  Gbbbnfibld,  Mass. 
Rev.  SAMUEL  C.  WILLARD,  M.A.,  Colohbstbb. 
Hon.  henry  B.  HARRISON,  M.A.,  New  Haven. 
Hon.  WILLIAM  WALTER  PHELPS,  M.A.,  Nbw  Yobk  Oitt. 
JOSEPH  E.  SHEFFIELD,  M.A.,  New  Haven. 


SEOBBTABT. 

FRANKLIN  B.  DEXTER,  M.A. 

"TBBASITBEB. 

HENRY  0.  EINGSLEY,  MJL 


GOVERNING    BOARD. 

APPOINTED  BY  THE   COBPOEATION   OF  YALE   COLLEGE. 


President. 

XV.  NOAH  PORTER,  D.D.,  LL.D., 

ProftMors. 

▲BBAlJfOXD  DT  THS  OBDXB  OV  THXIB  OXADrATIOV. 

TILLLAK  A.  NORTON, 

CivU  Engineering  and  McUhematica, 

HESTER  S.  LYMAN, 

Physics  and  Astronomy ^  Thecretkal  and  PractkaL 

nTTJiTAM  D.  WHITNEY, 
Linguistics  and  Drench. 

riLLIAM  P.  TROWBRmGB, 

Dynamic  Engineering  (HiQGiK  Professor), 

EORGE  J.  BRUSH  (Executive  Officer), 
Mkieraiogy. 

AMUEL  W.  JOHNSON, 

Agricultural  and  Analytical  Chemistry, 

riLLLA^M  H.  BREWER, 

AgricuUure  (NoBTOH  Professor). 

ANIEL  0.  EATON, 


31  HiUhonse  ar. 


HOMAS  R.  LOUNSBURY, 
English, 

THNIEL  C.  MARSH. 
PakBontology. 

RANCIS  A.  WALEIER, 

Political  Economy  and  History, 

SCAR  D.  ALLEN, 
Metallurgy. 

DDISON  E.  VERRILL, 
Zoology  and  Geology, 


72  Prospect  8t 

88  TnimbtQl  at 

246  Church  at 

Prospect  8t 

14  Trumbull  st 

64  Trumbull  st 

246  Orange  st 

Sachem  St.,  c.  Prospect. 

22  Lincoln  st 

9  College  st 

30  Trumbull  st 

28  Clark  st 

148  CoUege  st 


LECTURERS,  INSTRUCTORS  AND  ASSISTANTS.* 

ADDITIONAL  TO  THX  OOVEBNIKO  BOARD. 


JOHN  B.  CLARK, 

MathemaMca,  y.  &  i. 

ALBERT  S.  WHEELER, 

Chrman.  710  Chi^  st 

MARK  BAILEY,  of  the  Academical  Department, 

Elccution.  186  Temple  et 

JOHN  H.  NIEMEYER,  Professor  in  the  Yale  School  of  the  Fine  Aits, 

Free  Hand  Drawing.  93  Olive  st 

LOUIS  BAIL, 

Mechanical  and  Thpographieai  Drawing.  43  Paik  pUoe. 

P.  R.  HONEY, 

Orthographic  Projection.  42  Prospect  it 

SIDNEY  L  SMITH, 

Zoology.  148GoIlegeit 

DANIEL  H.  WELLS, 

Analytical  and  Descriptive  Geometry.  99  Brad^y  flt 

JULES  LUQUIENS, 

French.  96  York  st 

OSCAR  HARGER, 

PaJcBoniology.  (4te.)    42  &» 

EDWARD  S.  BREIDBNBAUGH, 

Chemistry.  &  E 

CHARLES  S.  HASTINGS, 

Physics.  90QfOTeit 

HORACE  ANDREWS, 

Surveying.  SYoriciq. 

DANIEL  H.  PIERPONT, 

Surveying.  145  Olive  iL 

THEOPHTL  M.  PRUDDBN, 

Chemistry.  1. 1, 

*  The  ProfeaBorship  of  MOitaiy  Sdenoe  is  temporarOj 


SHEFFIELD  SCIENTIFIC  SCHOOL. 


GRADUATE  STUDEHTS. 


)  Jackson  Abbott,  pb.b. 

ce  Andrews,  c.E. 

y  Prentiss  Arrasby,  ) 

Worcester  Free  Ind.  Institute.  J 

binder  H.  Bezjian, 

*rof.  of  Physical  Science  in  the 

Central  Turkey  CJoUege, 
ird  Swoyer  Breidenbangb,  m.a. 
*a.  CJollege, 

^e  Benjamin  Chittenden,  ph.b. 
lie  B.  Craig,  b.a. 
les  Burritt  Curtiss,  b.a.  ) 
teloit  College,  ) 

Leadley  Dagg,  b.a.  ) 
Jethel  College,  Ky.         ) 
^\s  Urquhart  Downing,  ra. 
les  Benjamin  Dudley,  b.a. 
is  Ridgway  Gawthrop,  ph.b. 
f  Harger,  m.a. 
les  Sheldon  Hastings,  ph.b. 
ge  Wesson  Hawes,  ph.b. 
•y  Allen  Hazen,  b.a.  ) 
Dartmouth  College,  ) 

iam  Hale  Herrick,  B  a.    ) 
Williams  College,  ) 

ard  Hopkins  Jenkins,  b.a. 
k  Fanning  Jewett,  b.a. 
iam  Knowlton  Kedzie,  b.8.  ) 
liich.  Agric.  College,  ) 

>h  Frederick  Klein,  ph.b. 
ison  Wheeler  Lindsley,  ph.b. 
ph  Taplin  Lovewell,B.A. 
nas  William  Mather,  ph.b. 
el  Hobart  Pierpont,  ph.b. 
phil  Mitchell  Prodden,  ph.b. 
ard  Allen  Wilson,  b.a. 
nas  Wallace  Wright,  ) 

H.B.,  B.A.,  Toronto  University,  ) 


New  Haven^  29  Prospect  st. 

Tarrytoton^  N.  Y.  8  York  sq. 

Millhuryy  Mass.  172  George  st. 

Aintah^  Syria^  1 20  College  st. 


f  Oettysburgh,  Pa. 

New  HaveUy 
Pittsburgh^  Pa, 

Dover^  HI. 

HopkiMville^  Ky, 

New  Haven, 
New  Haven, 
Northbrook,  Pa. 
Oxford, 
Hartford, 
Boston^  Mass. 

New  Haven^ 


8.  H. 

73  Trumbull  st 
8  Lock  St. 

1  Winthrop  av. 

45  Crown  st. 

83  Olive  St. 

460  Chapel  st 

27  Mansfield  st 

42  s.  M. 

90  Grove  st. 

s.  H. 

28  Ward  st. 


Clarendon^  Vt,         126  Dwight  st 

Falmouth^  Mass. 
Norwich, 


Lansing,  Mich, 

New  Haven, 
New  Havenj 
Whitewater^  Wise. 
New  Haven, 
North  Haven, 
New  Haven^ 
St.  Louis,  Mo. 


Gait,  Canada^ 


122  Park  st. 
8  Lockst 

s.  H. 

86  Nicoil  st 
132  Olive  st 

26  Beers  st 

145  Olive  st 

8.  H. 

129  College  st 

8.  H. 


OaADtrATBS,  28. 
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SHEFFIBLD   SCIENTIFIC   SCHOOL. 


SEHIOE  CLASS. 


John  Winthrop  Auchincloss, 

Edgar  Henry  Summerfield  Bailey, 

Alvah  Weed  Brown, 

Moses  Bulkley, 

Charles  Albert  Burt, 

William  Righter  Comings, 

William  Allen  Cowles, 

Charles  Adams  Cragin, 

Robert  John  Carrey, 

Annis  Merrill  Doolittle,* 

Harry  Taylor  Cause, 

Edward  Julius  Hall, 

Henry  Sheaff  Hoyt, 

Robert  Jaffray, 

William  Harapden  Jenks, 

George  Christopher  Moore, 

Charles  Tombling  Noonan, 

William  Josiah  Parks, 

Benjamin  Poraeroy, 

Samuel  Rockwell, 

Amory  Edwards  Rowland, 

Ed^ar  Camp  Savage, 

William  Lucien  Scaife, 

Alfred  Lewis  Sellers, 

Charles  Thompson  Smith, 

Lewis  Rodney  Taylor, 

Henry  Goodrich  Wolcott, 


New  York  City^  11  College  »t 
Middle  field,  126  D  wight  st 

Englewood,  N.  J,  25  Prospect  st 
Brooklyn,  N.  F.  29  Prospect  st 
Wallingford,  169  Temple  at. 

New  Britain,  177  Temple  st. 

New  Haven,  19  Park  st, 

Wallingford,  169  Temple  st 

San  Francisco,  Col,  122  Col  lege  at. 
Wallingford,  129  College  tL 

Wilmington,  Del.  84  Wall  st. 

Buffalo,  N.  Y.  73  Trumbull  st. 
Staatsburgh,N.  Y.  488  Chapel  st 
New  York  City,  143  College  st 
Brookville,  Pa,  22  York  sq. 

Birmingham,  31  Trumbull  st 

Milwaukee,  Wise,  64  Whitney  sf. 
Brooklyn,  N.  Y,  136  College  st 
Southporty  122  College  st 

Bridgekampton.N,  TT 177  Temple  st 
Brooklyn,  N,  Y.  29  Prospect  st 
West  Meriden,  25  Prospect  st 
Pittsburgh,  Pa.  8  Lock  st 

West  Chester,  Pa,  87  n.  m. 

New  York  City,  25  Prospect  st 
Hamilton,  Va,  227  Crown  st 

Fishkill,  N.  Y.        134  College  st 
SSNIORS,  27. 


*  Deceased. 


STUDENTS. 
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JVHIOE  CLASS. 


i  Belknap  Beach, 

Edward  Beckwith, 
Taylor  Belcher, 

Cook  Brewster, 
I  Brush, 

BuckliD  Claflin, 
ck  Bowman  Crawford, 
n  Edwards, 

Howard  Fitch, 
Horace  Forbes, 
Gale, 

loutz  Grove, 
Smoote  Hall, 
t  Gilpin  Hazard, 

Davenport  Head, 
I  Daniel  Hill, 
Leroy  Holt, 
irewer  Howe, 
Hon, 

3  M.  Johnson, 
Jar  vis  Kellogg, 
>  Hittell  Killinger, 
r  Livingston, 
n  Pitt  Lynde, 
n  McGrath, 
i  James  Morse, 

Smith  Needham, 
Gregory  Newhall, 
5  Ernest  Osborn, 
i  Deane  Arden  Parrott, 
IS  Victor  Pendleton, 
V  Peters, 

Coffin  Power, 

Brewster  Piatt, 
n  Spencer  Pratt, 
n  Henry  Reynolds, 
n  Rockwell, 


West  Hartfordy 
New  Haven, 
Garrison^  N,  ] 
Norwich^ 
Greenwich, 
Boston,  Mass. 
Chicago^  III, 
Northampton,  Mass. 
New  Haven, 
Cromwell^ 
New  York  City^ 
Fredericksburg,  Pa.  23  Prospect  at. 
Mobile,  Ala,  166  Temple  st. 

West  Chester,  Pa, 
St,  Paul,  Minn. 
Calais,  Me. 
MockvillCj 
Troy,  N  Y, 
Albany,  N,  Y, 
Rochester,  Mass. 
Milford, 
Lebanon,  Pa, 
N,  Y,  City, 
Milwaukee,  Wise, 
Bridgeport, 
Poland,  0. 
Louisville,  Ky, 
San  Francisco,  Cal,    107  York  st 
Norwalk,  227  Crown  st. 

Greenwood  Works,N.  Y,  ISOTemplest. 
Bozrah,  8  Lock  sL 

New  York  City,      169  temple  st. 
Hudson,  N,  Y, 
Waterbury, 
New  Haven, 
New  Haven, 


166  Temple  st 

64  Whitney  av, 

88  Prospect  st. 

83  Prospect  st. 

127  College  st 

169  Temple  st 

33  Prospect  at 

11  College  st 

68  Olive  st 

20  York  sq. 

169  Temple  st 


36  High  st 

94  Grove  st. 

432  Chapel  st 

106  Park  st 

138  College  st 

23  Prospect  st 

28  Prospect  st 

129  College  st 

173  Temple  st 

146  York  st 

159  Temple  st 

16  Park  St. 

46  Hillhoase  av. 

11  College  st 


83  Olive  st 
109  Elm  st 
17  Hazel  st 
129  York  st 


Bridgehampifm^N.Y.  VllT«av^^  ^v. 


48 


BHSFVIBLD  BCIBKOnVlO  SCHOOL. 


William  Rodman, 
William  Arthur  Rogers, 
Charles  Waterman  Smith, 
William  von  Steinwehr, 
John  Muirhead  Stewart, 
Francis  Hill  Stillman, 
Jared  Sidney  Torrance, 
William  Richardson  Upham, 
Simeon  Harrison  Wagner, 
John  Charles  Weber, 
Charles  Bel!  Willcox, 


New  Haven^ 
Covington,^  Ky. 
Sartfordj 
New  Haven^ 
Peekskill,  N.  T. 
Plainfield,  N.  J. 
Gowanda,  N,  Y, 
Tonkers,  N.  T. 
West  HaveUy 
New  York  City^ 
Stamford^ 


491  Chapel  at 

503  Chapel  st. 

90  Grove  si 

117  Elm  St. 

19  Park  St 

SLockst 

165  Temple  st 

159  Temple  st 

858  State  st 

165  Temple  st 

98  Olive  St 

JUMIOBS,  48. 
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7EE8HMAN  CLASS. 


)s  Henry  Ailing, 
D.  Barrett, 

Bradstreet  Bradford, 
Silbert  Braraley, 
im  McCulloh  Brown, 
e  Loomis  Brownell, 

A.  Browning, 
58  Stewart  Bunce, 
ion  Taylor  Burr, 

Erwin  Burton, 

Taylor  Chambers, 
rd  Benjamin  Chandler, 
Henry  Chapman, 
'  Grant  Cheney, 
im  Alexander  Christie, 
r  Eugene  Clarke, 
rxi.  Piatt  Cleaveland, 
e  Rufus  Cooley, 
ric  Augustus  Corning, 
hers  McKibbin  Craig, 

Cunningham, 
'  Sheldon  DeForest, 
}B  Dickinson, 

Alfred  Ethridge, 
js  William  Fenn, 
ric  Hodgeman  Foote, 
38  Hamilton  Fox, 
>  Freeland, 
r  Henry  Gager, 
t  Francis  Gaylord, 
jston  Gifford, 
Emile  Addison  Goll, 

Holabird  Grant, 
Starr  Grlffing, 
m  Cornelius  Hall, 
'  Mortimer  Hastings, 
.  Pell  Haven, 
»  Hildebrand, 
m  Read  Howe, 

4 


Birmingham^ 
Amenia,  i^.  T. 
Middletoton^ 
BovifuXy  N,  Y, 
Brookline^  Mass, 
East  Haddam^ 
North  Stonington^ 
Olastenhury^ 

Westporty 
Erie,  Pa, 

Wilmington,  Del. 

Woodstock, 
New  York  City, 
South  Manchester, 
Newport,  R,  I, 
Batavia,  N.  T. 
New  Haven, 
Hamden, 
Hartford, 


96  York  st. 

80  Broadway. 

3  Home  pi. 

172  Temple  at 

143  York  st 

31  Prospect  st 

120  College  st. 

8  Elm  St. 

116  College  st. 

134  College  st 

35  High  st 

20  York  sq.  pi. 

48  College  st 

90  Grove  st 

29  Prospect  st. 

159  Temple  st 

140  York  st 

353  Sute  st 

33  Prospect  st 


Alleghany  City,  Pa,         8  Lock  st 
Pittston,  Pa.  149  College  st 


Birmingham, 
Fordham,  N.  Y. 
Rome,  N.  Y. 
Portland,  Me, 


108  York  st 

205  Orange  st 

1 1  College  st 

7  Library  st 


Port  Henry,  N,  Y,  23  Prospect  st 
Lansingburgh,  N,  Y,    147  York  st 


New  York  City, 
Coventry, 
Sherman, 
Jersey  City,  N,  J, 
Newark,  N,  J, 
OlcLstenbury, 
New  Haven, 
Buffalo,  N  Y. 
Oswego,  N,  Y, 
New  York  City, 
New  Haven, 
Orange^  N,  J. 


120  College  st 
209  Elm  8t 

B.,  D.  H. 

116  College  st 

88  Wall  st 

8  Elm  St. 

114  Chapel  st 

73  Trumball  st 

132  College  st. 

33  Prospect  st 
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SHSFFIKLD  flUUUnLlJflC  SCHOOL. 


Julian  Kennedy, 
Edward  Austin  Kent, 
George  Reinard  Eleeberger, 
Wells  Cushman  Lake, 
Charles  Purdy  Lindslej, 
Blancbard  Lynde, 
Albert  Sutton  Macgregor, 
William  James  McKee, 
Clarence  Fake  McMurray, 
Burton  Mansfield, 
Charles  Aldworth  Maybury, 
John  Daniel  Mersereau, 
Arthur  Edward  Nichols, 
John  Charles  Olmsted, 
John  Robert  Paddock, 
Frederic  Noah  Pease, 
William  Edward  Peirce, 
Dwight  Edward  Pierce, 
George  White  Polk, 
William  Arthur  Pratt» 
William  Shugard  Righter, 
Walter  Coe  Roberts, 
William  Babcock  Sawyer, 
James  Alvin  Scott, 
Richard  Sharpe, 
Clarence  Hoyt  Stilson, 
Howard  Steadman  Talcott, 
William  Allen  Tremaine, 
Charles  Wall  Truslow, 
Frederick  Moncrieflf  Turnbull, 
George  L.  Upham, 
Thomas  Alfred  Vernon, 
William  Oakley  Wallace, 
Alonzo  Earl  Wemple, 
William  Rodman  Wharton, 
Alfred  Newton  Wheeler, 
Henry  Stacy  Whipple, 
Edward  Luther  White, 
George  Horace  Wilcox, 
Frederick  Wood, 
KeDJiro  Tamagawa, 


StrutherB^  0. 
Buffalo,  ISr.  T. 
Apple  River  ^  HI, 
Lake  Forest^  III. 
New  Haven^ 
Milwaukee^  Wise, 
New  York  City^ 
Madison,  Ind, 
Lansingburgh,  N 
New  Haven, 
Norwalk, 
Portville,  N.  T. 
Vonkers,  N  T. 
New  York  City, 
Cheshire, 
Ellington, 
Raleigh,  N.  C. 
New  Haven, 
Odessa,  Bel, 
New  Haven, 
Newark^  N.  J. 
New  Haven, 
Buffalo,  N  T. 
Naugatuck, 
Eckley,  Pa. 
Cleveland,  0, 
Hartford, 
Hartford, 
New  York  City, 
Hartford, 
Yonkers,  N.  Y, 
Brooklyn,  L,  I, 
Ansonia, 
Brooklyn,  L.  I, 
Germantown,  Pa, 
Southford, 
Birmingham, 
Waterbury, 
West  Meriden^ 
Norwalk, 
Ja'pan, 


91  AahmuD  st 
159  Temple  at 
6  College  it 
72  High  8t 
132  Olive  St 
3d  Prospect  st 
11  College  St 
11  College  St 
Y,   147  York  St 
50  Lyon  st 
76  High  at 
31  Prospect  St 
11  College  8t 
189  Church  at 
154  St.  John  at 
22  York  aq. 
11  Grove  at 
120  High  at 
72  Howe  at 
88  Howe  at 
177  Temple  at 
8  Brown  st 
116  College  at 
172  Georgt  st 
72  Howe  st 
96  York  at 
33  Prospect  st 
18  Mansfield  st 
22  York  aq. 
18  Mansfield  at 
92  Grove  at 
7  Library  at 
31  Higli  at 
149  Coll^at 
432  Chapel  at 
59  Woosterat 
96  York  at 
81  Prospeetat 
25  Prospect  at 
liaCoUegeit 
11  Ofoveat 


8TUDKMT8. 
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BGIAL  STUDENTS  NOT  CANDIDATES  FOB  A  DEGREE. 


1  Benner, 

i  Att water  Bostwick, 
I  B.  Caldwell, 
Moses  Child, 
Henry  Chittenden, 
B  Cogswell, 

0  James  Dougherty, 
illliot  Gregory, 

3  Wilson  Hall, 

1  Lyman, 

3k  Anthony  Marks, 
Soal6  Phelps, 
Q  James  Rattle, 
ild  Rogers, 
oward  Sherman, 
Henry  Smith, 
1  Tsuda, 
Traqnair  Tyson, 


Astoria,  N.  F. 
New  Haven, 
LouievUle,  Ky. 
Woodeioekj 
New  Haveuy 
Marble  Dale, 
Washington^  III, 
New  York  City, 
KillingtDorthy 
MiddUfield, 
WaUingford, 
East  Windsor^ 
Cleveland,  0. 
New  York  City^ 
New  ffavenj 
Plainville^ 


164  York  at 
162  Olive  8t 
106  Wall  St. 

20  York  sq.  pi. 
23  Harophrey  st 

136  College  it 

168  George  it 
134  College  it 

14  Park  at 
Middlefield. 

169  Temple  at 
WalliDgford. 

06  STork  at 

120  College  at. 

Wbitneyville, 

22  YdA  sq.  pL 


Kumamoto^  Japan,  138  College  at 
Philadelphia,  Pa.      217  Crown  at 
Spsoial  Studbhtb,  18. 


SUMMARY. 

GaiDUATiB, 28 

SmnoRS, 2t 

Juniors, 48 

FRESHMUr, 80 

Spioial  Studsnts, 18 

Total,        -       -              -       -  201 
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psaBCTs. 

The  Sheffield  Scientific  School  is  devoted  to  instracUon 
and  researches  in  the  mathematical,  physical,  and  natural  sciences, 
with  reference  to  the  promotion  and  difinsion  of  science,  and  alao 
to  the  preparation  of  young  men  for  such  pursuits  as  require 
especial  proficiency  in  these  departments  of  learning.  It  is  one 
of  the  Departments  of  Yale  College,  like  the  law,  medical, 
theological  and  art  schools,  having  its  separate  funds,  buildings, 
teachers,  and  regulations,  but  governed  by  the  Corporation  of 
Tale  College,  which  appoints  the  professors  and  confers  the 
degrees.  It  is,  in  part,  analogous  to  the  academic  department 
or  classical  college,  and,  in  part,  to  the  professional  schools. 

The  instruction  is  intended  for  two  classes  of  students : — 

I.  Graduates  of  this  or  of  other  Colleges,  and  other  persoofi 
qualified  for  advanced  or  special  scientific  study. 

II.  Undergraduates  who  desire  a  training  chiefly  mathematical 
and  scientific,  in  less  part  linguistic  and  literary,  for  higher 
scientific  studies,  or  for  various  other  occupations  to  which  such 
training  is  suited. 

II. 

fllSTORY    AND     ORGANIZATION. 

The  School  was  commenced  in  1847.  In  1860,  a  convenient 
building  and  a  considerable  endowment  were  given  by  Joseph 
K  Sheffield,  Esq.,  of  New  Haven,  whose  name,  at  the  repeated 
request  of  the  Corporation  of  Yale  College,  was-  afterward 
attached  to  the  foundation.  Mr.  Sheffield  has  frequently  and 
munificently  increased  his  original  gifts,  and  an  additional  build- 
ing for  the  use  of  the  School,  the  construction  of  which  was 
begun  by  him  more  than  a  year  ago,  is  now  very  near  com- 
pletion, and  will  be  ready  for  use  before  the  beginning  of  the  next 
academic  year. 
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In  1864,  by  an  act  of  the  Connecticut  Legislature,  the  national 
^nt  for  the  promotion  of  scientific  education  (under  the  con- 
cessional enactment  of  July,  1862)  was  given  to  this  depart- 
ment of  Yale  College,  which  thus  became  "  the  College  of  Agri- 
culture and  the  Mechanic  Arts  for  Connecticut."  Since  that  time, 
and  especially  since  the  autumn  of  1869,  numerous  liberal  gifts 
have  been  received  from  the  citizens  of  New  Haven,  and  from 
other  gentlemen  in  Connecticut,  New  York,  and  St  Louis,  for 
tbe  endowment  of  the  School,  and  the  increase  of  its  collections. 

The  action  of  the  State  led  to  the  designation  by  law  of  a  State 
Board  of  Visitors,  consisting  of  the  Governor,  Lieutenant  Gov- 
ernor, three  senior  Senators,  and  Secretary  of  the  State  Board  of 
Elducation ;  and  this  Board,  with  the  Secretary  of  the  Scientific 
Scbool,  is  also  the  Board  for  the  appointment  of  students  to  hold 
the  State  scholarships. 

At  the  request  of  the  Governing  Board,  the  Corporation  of 
Yale  College  has  also  appointed  a  Board  of  Councillors  for  the 
Scbool,  consisting  of  a  number  of  gentlemen  who  have  taken  a 
deep  interest  in  its  welfare,  and  have  assiduously  labored  to 
secure  its  success. 

The  Governing  Board  consists  of  the  President  of  Yale  College 
and  the  Professors  who  are  permanently  attached  to  the  School. 
There  are  several  other  instructors  associated  with  them,  a  part  of 
whom  are  connected  with  other  departments  of  the  College. 

This  peculiar  organization,  though  somewhat  complex,  has  been 
a  natural  growth  of  the  last  twenty-five  years,  and  it  may  be 
added  that  the  combination  of  a  new  department,  with  an  old  and 
well  tried  institution  like  Yale  College  has  advantages  for  both. 
The  establishment  of  a  college  of  science  has  relieved  the  aca- 
demic or  classical  college  from  all  pressure  tending  to  the  estab- 
lishment of  "  partial  courses"  of  study,  and  has  supplemented  its 
means  of  instruction  by  new  professorships  and  new  scientific  col- 
lections ;  while  it  has  rendered  further  service  by  giving  to  grad- 
uates of  the  classical  department  opportunities  for  special  and 
systematic  professional  training,  distinct  from  those  afforded  in 
the  schools  of  law,  medicine,  and  theology. 

lO. 

PUILDING    AND     ^PPARATUS. 

Sheffield  Hall  is  a  building  containing  a  large  number  of  recita- 
tion and  lecture  rooms,  a  hall  for  public  assemblies  and  lectures, 
chemical  and  metallurgical  laboratories,  a  photogra^hlo^i  \q^ti\.^ 
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an  astronomical  observatory,  musemnB,  a  library  ^d  reading 
room,  besides  studies  for  some  of  the  professors,  where  their  pri- 
vate technical  libraries  are  kept.  Up  to  a  recent  period  it  fftr- 
nished  sufficient  accommodations  for  all  the  exercises  of  the 
School ;  but  the  rapid  increase  in  the  number  of  students  has  of 
late  rendered  it  necessary  to  carry  on  much  of  the  work  of  instnio- 
tion  in  other  places.  To  remedy  this  state  of  things,  Mr.  Sheffield 
has  nearly  completed  a  large  and  well-arranged  building  directly 
north  of  the  present  Sheffield  Hall,  which  will  be  thoroughly  fiu^ 
nished  and  ready  for  use  by  the  beginning  of  the  autumn  term. 
A  full  description  of  this  edifice  can  be  found  in  the  annual  report 
for  the  current  year. 

The  following  is  a  summary  statement  of  the  collections  belong- 
ing to  the  School : — 

1.  Laboratoriee   and  Apparatus  in  Chemistry,   Metallurgy,   Photography,  and 

Zoology. 

2.  Metallurgical  Museum  of  Ores,  Furnace  Products,  etc. 

3.  Agricultural  Museum  of  Soils,  Fertilizers,  useful  and  injurious  Inaeots,  eta 

4.  Collections  in  Zoology. 

6.  Astronomical  Observatory,  with  an  equatorial  telescope  by  GOark  and  Sons  of 
Cambridge,  a  meridian  circle,  etc. 

6.  Library  and  reading  room,  containing  the  '^  Hillhouse  Mathematical  librafj," 

books  of  reference,  and  a  selection  of  German,  French,  Knglieh,  and  Ameri- 
can scientific  journals. 

7.  A  coUection  of  Physical  Apparatus,  constituting  the  "  Collier  Cabinet*' 

8.  Models  in  Architecture,  Geometrical  Drawing,  Civil  Engineering,  Topogia|diieil 

Engineering,  and  Mechanics;  diagrams  adapted  to  public  lectoree;  infltn* 
mente  for  field  practice. 

9.  Maps  and  Charts,  topographical,  hydrographical,  geological,  etc. 

The  mineralogical  cabinet  of  Professor  Brush,  the  herbarium  of  ProfoMor  Brewer, 
the  collection  of  native  birds  of  Professor  Whitney,  and  the  aotroDOiDioii 
instnunents  of  Professor  Lyman,  are  deposited  in  the  building.  PrateeGr 
Eaton's  herbarium,  near  at  hand,  is  freely  accessible. 

Students  are  also  admitted,  under  varying  conditions^  to  the 
College  and  Society  libraries,  the  College  Reading  Room,  the 
Cabinet  of  Minerals  and  Fossils,  the  School  of  the  Fine  Arts,  and 
the  Gymnasium. 

IV. 

Instruction  for  Graduate  and  ^fecial  jStudbnts. 

Persons    who   have  gone  through  undergraduate  oourses  d 

study,  here  or  elsewhere,  may  avail  themselves  of  the  fiMdHties  of 

the  School  for  more  f&ipecHaX  i^Toi<i«idonal  training  in  tiie  phyMsI 

sciences  and  their  appXicalVsna,  %«AmTL%\i^cwi^\.^^^^^fca^  yiin 
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the  degree  of  Baohklob  of  Philosophy,  or,  in  two  additional 
years  of  Engineering  study,  that  of  Civil  Engineeb,  or  of  Dy- 
namical Enoinebb. 

Or,  engaging  in  studies  of  a  less  exclusively  technical  character, 
they  may  become  candidates  for  the  degree  of  Dootob  of  Philos- 
ophy. The  instruction  in  such  cases  will  be  adapted  to  the  par- 
ticular needs  and  capacities  of  each  student,  and  may  be  combined 
with  that  given  by  the  graduate  instructors  in  other  departments 
of  the  University.  This  degree  is  conferred  upon  those  who, 
having  already  taken  a  Bachelor^s  degree,  engage  as  students  in 
the  Department  of  Philosophy  and  the  Arts  for  not  less  than  two 
years  in  assiduous  and  successful  study.  It  is  not  given  upon 
examination  to  those  whose  studies  are  pursued  elsewhere.  The 
requirements  for  it  will  in  some  cases  exact  of  the  student  more 
than  two  years  of  post-graduate  labor;  so,  especially,  wherever 
the  course  of  undergraduate  study  has  been,  as  in  the  Scientific 
School,  of  less  than  four  years.  The  candidate  must  pass  a  satis- 
factory final  examination,  and  present  a  thesis  giving  evidence  of 
high  attainment  in  the  branches  of  knowledge  to  which  he  has 
attended.  A  good  knowledge  of  Latin,  Glerman  and  French  will 
be  required  in  all  cases,  unless,  for  some  exceptional  reason,  the 
candidate  be  excused  by  the  Faculty.  The  graduating  fee  is  ten 
dollars. 

Subjects  likely  to  receive  special  attention  are  suggested  as 
follows : — 

Professor  Nobton  will  instruct  in  the  mechanics  of  rigid  bodies 
and  of  fluids,  and  in  spherical  astronomy,  including  the  computa- 
tion of  planetary  and  cometary  orbits. 

Professor  Lyman,  in  the  use  of  meridional  and  other  astronomi- 
cal instruments,  and  in  astronomical  spectroscopy. 

Professor  Tbowbbidge,  in  the  principles  of  thermodynamics,  or 
the  artificial  generation,  transfer,  and  utilization  of  heat  as  a  source 
of  power. 

Professor  Bbush,  in  the  analysis  and  determination  of  mineral 
species,  and  in  descriptive  mineralogy. 

Professor  Johnson,  in  theoretical,  analytical  and  agricultural 
chemistry. 

Professor  Bbeweb,  in  agriculture  and  forest  culture,  in  the  use 
of  the  microscope,  and  in  physical  geography. 

Professor  Eaton,  in  structural  and  systematic  botany,  including 
the  North  American  flora  and  the  description  of  geueTfi^^ivd^'^^^svKKu 

Professor  Mabsh,  id  palaeontology  and  compaWi^N^  o%\iw>\o^- 
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Professor  Walker,  in  public  finance,  and  in  the  statistics  of 
industry. 

Professor  Allen,  in  analytical  chemistry,  and  in  metallurgy. 

Professor  Vebbill  and  Mr,  S.  I.  Smith,  in  zo5logy  and  geology. 

Professor  Clark,  in  the  general  theory  of  equations,  and  in  the 
differential  and  integral  calculus. 

The  same  courses  of  study  are  open,  for  a  longer  or  shorter  time, 
to  graduate  students  who  do  not  desire  to  become  candidates  for 
a  degree. 

The  degrees  of  Civil  Engineer  and  of  Dynamic  Enginsse  are 
conferred  on  Bachelors  who  have  taken  the  first  degree  in  engiDee^ 
ing  study,  and  who  pursue  specified  higher  courses  for  at  least  two 
years,  sustaining  a  final  examination,  and  giving  evidence  of  their 
ability  to  design  important  constructions  and  to  make  the  requisite 
drawings  and  calculations.  The  fee  for  each  of  these  degrees  is 
five  dollars. 

Special  Students. — ^For  the  benefit  of  those  who,  being  fully 
qualified,  desire  to  pursue  particular  studies  without  reference  to 
the  obtaining  of  a  degree,  special  or  irregular  students  are  received 
in  most  of  the  departments  of  the  School  (not,  however,  in  the 
Select  Course  or  in  the  Freshman  Class). 

It  should  be  distinctly  understood  that  these  opportunities  are 
not  offered  to  persons  who  are  incompetcDt  to  go  on  with  regular 
courses,  but  are  designed  to  aid  those  who^  having  received  a  suffi- 
cient preliminary  education  elsewhere,  desire  to  increase  their 
proficiency  in  special  branches. 

V. 

Instruction  for  Undergraduate   Students. 

Terms  of  Admission. — Candidates  must  be  not  less  than  six- 
teen years  of  age,  aud  must  bring  satisfactory  testimonials  of 
moral  character  from  their  former  instructors  or  other  responsible 
persons. 

For  admission  the  student  must  pass  a  thorough  examination  m 
Arithmetic^  including  the  Metric  System ;  in  Davies's  Bourdon^s 
Algebra  as  far  as  the  General  Theory  of  Equations,  or  in  its  equiva- 
lent ;  in  Geometry^  in  the  nine  books  of  Davies's  Legendre,  or  their 
equivalent;  in  Plane  Trigonometry^  Analytical  Trigonometry 
inclusive;  in  Geography^  United  States  History  and  JE^ffKth 
Grammar^  including  Spelling,  and  in  iMtin,  In  this  last,  six 
books  of  Ctesar^s  Commenlam^^  ot  \\v^yc  ^ci^lvalent,  as,  for  exam* 
pie,  the  prose  of  the  fttst  ponvou  ol  fe^^\J^\i^>issaL^S^w^^^i:i^ 
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with  Sallost,  is  the  least  amount  which  will  be  accepted  in  the 
examination.  After  the  examination  of  1873,  a  knowledge  of  some 
text-book,  containing  simple  exercises  for  translation  from  English 
into  Latin,  will  also  be  required. 

The  examinations  for  admission  take  place  at  Sheffield  Hall,  on 
Saturday,  June  2 1st,  and  Friday,  June  27th,  the  Saturday  preced- 
ing and  the  Friday  following  Commencement ;  and  on  Wednes- 
day, Sept.  10th,  1873.  Opportunity  for  private  examination  may, 
in  exceptional  cases,  be  given  at  other  times. 

Candidates  for  advanced  standing  in  the  undergraduate  classes 
are  examined,  in  addition  to  the  preparatory  studies,  in  those 
already  pursued  by  the  class  they  propose  to  enter.  No  one  can 
be  admitted  as  a  candidate  for  a  degree  later  than  at  the  beginning 
of  the  Senior  year. 

Courses  of  Instruction,  occupying  three  years,  are  arranged 
to  suit  the  requirements  of  various  classes  of  students.  The  first 
year's  work  is  the  same  for  all;  during  the  last  two  years  the 
instruction  is  chiefly  arranged  in  special  courses. 

The  special  courses  most  distinctly  marked  out  are  the  follow- 
ing:— 

(a.)  In  Chemistry  and  Metallurgy ; 

(b.)  Iq  Civil  Engineering; 

(c.)  In  Dynamic  (or  Mechanical)  Eng^eering ; 

(d.)  In  Agriculture ; 

(e.)  In  Natural  History; 

(f.)   In  studies  preparatory  to  Medical  Studies ; 

(g.)  In  studies  preparatory  to  Mining ; 

(h.)  In  Select  studies  preparatory  to  other  higher  pursuits,  to  business,  etc. 


The  arrangement  of  the  studies  is  indicated  in  the  annexed 
scheme. 

FRESHMAN  YEAR. — INTRODUCTORY  TO   ALL  THE  COURSES. 

FiBST  Term — German. — ^Whitaey's  Grammar  and  Reader.  English. — Hadley's 
Brief  History  of  the  English  Language ;  Exercises  in  Composition.  Mathematics, 
— Davies's  Analytical  Geometry,  and  Spherical  Trigonometry,  ^hysics. — Atkin- 
lon's  Ganot,  vnth  experimental  lectures.  ChoniaUry. — Eliot  and  Storer'rt  Manual ; 
Laboratory  practice.    EUmefUary  Drawing. — Practical  Lessons  in  the  Art  School 

Sboond  Tbrx — Language^  Physica^  Chemistry,  and  Drawing. — ^As  stated  above. 
Jfaihemaiics. — Church's  Descriptive  Geometry.    Elocution, 

Tbxrd  TssiiL^Mathemaiics. — Surveying  and  Plotting.    Botony.— QiBif  %\«BaRn3^. 
Physical  Geography. — Tea  Lectures  on  the  OuUlnea  ot  th©  ^Vxw2^\it«  o1  ^Saa  ^Sas:^- 
Other  gtudies  ooatinued.    Dramng.-^Bxxxn^s  Orthographic  Pio^ooXioxi. 
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For  the  Junior  and  Senior  yeftn  the  students  select  for  them- 
selves one  of  the  following  courses.: — 

(a.)  In  CHEMISTRY  AlH)  ICETALLUBaT. 
JUNIOB    YEAB. 

FiBST  Tebx — TheoreUeal  and  Organic  Chemistry. — ^Lectures.  Chemieal  Analf' 
8%8. — Freseniua  Use  of  Blow-pipe.  Laboratory  PraeUee, — Qualitative  Analyafl. 
Exercises  in  English  Composition.     GermatL    French, 

Seoond  Term — Laboratory  Pradke. — Qualitative  Analysis,  oontinued.  Quanti- 
tative Aualjsis,  begun.  Zoology. — ^Leoturea  Exercises  in  English  CompodtioiL 
Oemuin.    French. 

TmBD  Tkbm — Mifyeraiogy. — Dana's.  Lectuies  and  Practical  EzBrdaee.  Orgem 
Chemistry. — ^Lectures.  ZoiHogy. — ^Lectures  and  Excursions.  LabonUory  Pradke. 
— Quantitative  Analysis,  continued.  Exercises  in  English  Compofiition.  FrmA 
—continued. 

SENIOB     YEAB. 

First  Term— JKetoOufvy. — Percy's.  Lectures.  Geology. — ^Dana's.  Lectures  and 
Recitations.  Zoology. — Lectures.  Laboratory  I^xtcHoe. — ^Volumetric  and  Organic 
Analysis.  Determinative  Mineralogy.  Exeroiaes  in  En^^isih  Oompoaition.  Fread 
—continued. 

Seoond  aitd  Third  TmatB—MeiaUwrgy. — Lectures.  AgricMtrai  Chemistry.— 
Recitations  and  Lectures.  Geology. — Dana's.  Laboratory  Practice. — ^Mineral  Anal- 
ysis and  Assaying.    Determinative  Mineralogy,    ^endi— continued. 

(b.)  m  CIVIL  ENGINEERING. 
JUNIOR    YEAR. 

First  Term — MaihemaHcs.— 'Analytical  Geometry  of  Three  DimenaionB.  Church's 
Differential  Calculus.  Church's  Descriptive  Geometry,  continued.  SmDeying."- 
Topographical  and  Hydrographic.  Drawing. — Plotting  and  Chart  Drawing.  Exer- 
cises in  English  Composition.    French  and  German. 

Second  Term — Mathematics. — ^Differential  and  Integral  Caleolua.  .Aj#tMoniy.— 
Norton's  Astronomy,  with  practical  problems.  Exerdsea  in  Rngliah  OompositioD. 
French  and  German, 

Teuo)  Tesx— Mechanics. — Peck's  Elements.  Swveying. — ^TopographicaL  I^ 
pogn^hical  sketching  in  the  field.  Drawing. — ^Sinn's  Second  Course  of  Ortiio- 
graphic  Projections.  Linear  Perspective.  Isometrical  and  Topographioal  Dniv- 
ing.    Exercises  in  English  Composition.    French. 

SENIOR     YEAR. 

First  Tkbm— Field  Engineering. — ^Laying  out  curves.  Location  of  Una  of  Rail- 
road, with  calculations  of  excavation  and  embankment  Henok's  Field  Book  for 
Railroad  Engineers.  Stone  C^U^n^— with  graphical  problema.  Meehtmie§.  lii>' 
dianics  applied  to  Engineering.  Geology. — Daoa'a.  Dramingj^-^AidbSMbBal 
Bxerdsea  in  En^^iah  Composition.    French. 
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SIOOVD  Tbbm— OM  Enginearing.^Uaitian^B,  Buflding  ICaterUOB  (Leotnres). 
StroDgth  of  Materials.  Bridge  CJonstraolioiL  Anwyin^^with  Plane  Table.  Q»- 
odeey.    Drauring. — Mechanicul.    French. 

Thied  Tkbm— CVvil  .Sn^MMerin^.— Bridge  Oonstnictioii,  oontinued.  Stability  of 
Archee  and  Walls.  Dynamica. — ^PrindpleB  of  Mechanion.  Steam  Engine.  Hy- 
drafuUcs, — ^Theory  of  Turbines  and  other  Water  Wheela.  D'Aubuisson's  Hydrao- 
lioB.    Drmomg. — StructuraL 

Students  purBtdng  a  higher  course  in  Engineering,  for  one  year 
after  graduating  as  Bachelors,  may  receive  the  degree  of  Ciyil 
Engineer. 

(a)  IN  DYNAMIC  ENGINBKEINa 

JUNIOR    YEAR. 

Pure  and  Applied  MathemaUca, — Qeometrj  of  Machinery.  Analytical  Geometiy 
of  Three  Dimensions.  Differential  and  Integral  Calculus.  JfechoMcs. — ^Analytical 
Mechanics.  Drawing. — Bion's  Orthographic  Projections.  Principles  of  Construc- 
tion. Shading  and  Tinting,  and  drawing  from  Patterns.  Mataliurgy,  Ezeroisea 
in  English  Composition.    l^Vench  and  GermaiiL 

SENIOR    YEAR. 

Applied  Mechaniea. — Strength  of  Materials.  Theory  of  Machines.  Theory  and 
Construction  of  the  Steam  Engine  and  other  prime  movers.  Mill  work.  Ex- 
amination of  Machinery.  Medianical  Construction.  Use  of  tools.  Drawing. — 
Drawing  from  actual  Machines.  Designs  of  Machines.  Exercises  in  English 
Composition.    J^renck.    AfetaUurgy. 

(d.)    IN    AaRIOULTURE. 
JUNIOR    YEAR. 

FifiST  TxBM — Theoretical  and  Organic  Chemiairy  — ^Lectures.  Ejcperimenial  and 
Analytieal  Chemiatry — ^in  their  Agricultural  applications.  Laboratory  practice. 
Frtaych — ^begun.     German — continued. 

Second  Tbsm — AgrieuUwral  Chemiairy. — Recitations.  ExpeirimmUal  Chemiairy. 
— Laboratory  practice.  French  cmd  ti^ennara^— continued.  Fhyaical  Oeography. — 
Lectures.    Zoology. — Lectures. 

Third  TMBM-^AgricuUwal  Chemiairy. — ^Lectures.  HorOeutture  and  Kitchen 
Ootrdening. — Lectures.  Mineralogy. — Lectures  and  Practical  Exercises.  Zoology. 
— Lecturea  Experimental  Chemiairy. — Laboratory  practice.  French — oontinued. 
Drawing. — ^Free-hand  practice.    Excwraiona. — Botanical,  Zoological,  etc. 

SENIOR     YEAR. 

FiBST  TKtM—A^r<cu2<iire.— Cultivation  of  the  Staple  Crops  of  the  Northern 
Stotea  Leotuxes.  AgricuUiural  ZoSlogy. — Origin  and  Natoral  History  of  Domes- 
tic Animala  Insects  nsefVil  and  kgurioos  to  Vegetation.  Lectures.  Oeology. — 
Daoa'a  jPVsncA^-continued.  JSbsciimtmf.— Agricultural,  Zoological,  Qeological,  etc. 


60  SHEFFIELD  BCDBiniFIC  SCHOOL. 

Ssoo2n>  Term — AgricuUure. — Stook-ndsing  and  prrndplea  of  Breeding.  Lec- 
tures.   EngUah,    Humcm  Anatomy  cmdPhyHciliogy. — Lectures.    ^rauA— continued. 

Third  Tk^m — Rural  Economy. — History  of  Agriculture  and  Sketches  of  Hus- 
bandry in  Foreign  Countries.  Adaptation  of  fanning  to  soil,  climate,  market,  and 
other  conditions.  Systems  of  Husbandry.  Stock,  sheep,  grain,  and  mixed  farm- 
ing.    Lectures.    Excwrsiona, — ^Agricultural,  Geological,  Zoological,  and  Botanical 

(e.)  IN  NATURAL  HISTORY. 

(Either  Geology,  Mineralogy,  Zoology,  or  Botany  may  be  made  the  prindpal 
study,  some  attention  in  each  case  being  directed  to  the  other  three  branches  of 
Natural  History.) 

JUNIOR     YEAR. 

First  Term— Zodto^. — Daily  Laboratory  instruction;  Zo51ogical  Excursions. 
Botany. — Gray's  Text-Book;  Use  of  the  Microscope.  Chemistry. — TheoreticBl 
and  Organic  Chemistry.     -FVc««fe— -begun,     (rerman— continued. 

Second  Tebm— Zoology  and  Pakeontology. — Laboratory  practice.  Lectures. 
Botany. — Lectures ;  Gray's  Text-Book.  Physical  Geography. — Lectures  and  Reci- 
tations.    Chemiatry. — Laboratory  practice.     French  and  Oerma^ — continued. 

Third  'VKKH-^Zoology  and  Palceontohgy. — Laboratory  practice.  Lectures,  Ei- 
cursioDS  (land  and  marine).  Botany. — Excursions.  Practical  exercises.  Gray's 
Manual  Mineralogy. — Dana's.  Lectures.  Practical  exercises.  .FVencA— contin- 
ued.    Drawing. — Free-hand  practice. 

SENIOR     YEAR. 

First  Term — Language. — Whitney's  Language  and  the  Study  of  Language. 
French. — Selections.  Zoology  and  Palceontology. — Laboratory  Practice.  Lectures. 
Excursions.  Botany. — Excursions  Herbarium  studies.  Geology. — Dana's  Man- 
ual.    Excursions. 

Second  Term. — Zoology  and  PcUceoniology — continued.  Botany, — Herbarium 
studies.  Botanical  Literature.  Essays  in  Descriptive  Botany.  Geology. — Daoa'si 
Anatomy  and  Physiology. — Academical  Lectures.  French — Selectioiia.  WhUReu 
on  Lan^ua^e — continued. 

Third  Term. — Zoology,  Boiai.y,  and  Palceontology— contsnued,  with  Exciirsioos. 
Photography. — Practical  instruction. 

Besides  the  regular  courses  of  lectures  on  structural  and  systematic  Zo51ogy  and 
Botany,  and  on  special  subjects,  students  are  taught  to  prepare,  arrange,  and  iden- 
tify collections,  to  make  dissections,  to  pursue  original  inyestigatioDS,  and  to  de- 
scribe Genera  and  Species  in  the  langua^ce  of  science.  For  these  purposes,  large 
collections  in  Zoology  and  Palaeontology  belonging  to  the  College  are  avulable,  as 
are  also  the  private  botanical  collections  of  Professor  Eaton. 

(f.)  IN  PREPARATION  FOR  MEDICAL  STUDIES. 

During  the  Junior  year,  the  work  of  this  counie  will  be  chiefly  under  toe  diiee* 
tion  of  the  instructors  in  Chemistry.  Especial  attention  will  be  giTen  to  qnaliti- 
tive  and  quantitative  analysis,  in  their  physiological  and  medical  bearings;  and  to 
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the  preparation  and  study  of  the  organic  proximate  elements.  In  the  Senior  year, 
the  work  will  be  chiefly  under  the  direction  of  the  Professors  of  Zoology  and  Bot- 
any. Attention  will  be  paid  in  Zoology  to  comparative  anatomy,  reproduction, 
embryology,  the  laws  of  hereditary  descent,  and  human  parasites ;  and  in  Botany 
to  a  general  kcowledge  of  structural  and  physiological  Botany,  and  to  medicinal, 
food-producing,  and  poisonous  plant&  The  studies  of  the  Select  Course  in  Physi- 
cal Geography,  History,  English  Literature,  etc,  are  followed  by  these  students. 

(g.)  m  STUDIES  PREPARATORY  TO  MINmO. 

Young  men  desiring  to  become  Mining  Engineers,  can  pursue  the  regular  course 
in  Civil  or  Mechanical  Engineering,  and  at  its  dose  can  spend  an  additional  year 
in  the  study  of  metallurgy,  mineralogy,  etc. 

(h.)  IN  SELECT  STUDIES  PREPARATORY  TO  OTHER  HIGHER 
PURSUITS,  TO  BUSINESS,  ETC. 

JUNIOR     YEAR. 

First  Tebm. — Oerman^  Anglo-Saxon  and  Early  Engluh^  and  Drawing— con^- 
ued.  French — ^beg^un.  Lectures  and  Exercises  in  Chemistry  and  Mineralogy. 
Physical  Geography. 

Sboond  Term. — Otrman^  Frenek — continued.  English, — Chaucer.  Astronomy, 
— Norton's  Astronomy,  with  practical  problems.  Modem  History. — Recitations 
and  Lectures. 

Third  Term. — i^endi— continued.  EnglisTi. — Shakespeare.  Mechanics. — Peck's 
Elements.    Botany  and  Zoology. — Lectures  and  Excursions. 

SENIOR     YEAR. 

Language. — ^The  study  of  French  is  continued  through  the  year,  and  during  the 
first  two  terms  there  are  recitations  in  Whitney's  Language  and  the  Study  of 
Language.  In  English,  Shakespeare,  Milton,  Dryden,  and  Pope  are  the  authors 
studied  throu^rhout  the  year,  and  in  the  order  here  named. 

N'atural  Soisnoe. — ^The  study  of  Geology  is  pursued  by  recitations,  lectures 
and  excursions.  Lectures  are  g^ven  in  Rural  Economy  and  the  Principles  of  Ag^- 
cultore,  and  also  in  Agricultural  Chemistry.  Botany  is  studied  during  the  early 
part  of  the  autumn  term. 

History,  Geography,  and  Politioal  Economy. — Lectures,  Recitations,  and 
Exercises  will  be  continued  through  the  year. 

Exercises  in  English  Composition  are  required  daring  the  entire 
coarse  from  all  the  students.  During  the  Senior  year,  the  prepa- 
ration of  the  thesis  occupies  the  attention  of  the  class. 

Lectures  on  Military  Science  and  Tactics  are  annually  given. 
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Lbcturbs. 

The  iDstructiong  of  this  iDStitution  are  given  chiefly  in  small 
class  rooms,  by  recitations  or  familiar  lectures,  illostrated  by  the 
apparatus  at  the  command  of  the  various  teachers.  A  public 
course  of  lectures  is  given  every  winter  on  topics  of  popular  inte^ 
est  On  Sunday  evenings,  during  a  portion  of  the  year,  lectorei 
are  given  by  resident  clergymen  of  different  denominations,  abd 
by  members  of  the  Scientific  and  other  college  faculties 

vn. 

Tuition    Chargss. 

The  charge  for  tuition  is  $150  per  year,  payable  $55  at  the 
beginning  of  the  first  and  of  the  second  term,  and  $40  at  the 
beginning  of  the  third  term.  The  special  student  of  Chemistry 
has  an  additional  charge  of  seventy-five  dollars  per  annum  for 
chemicals  and  use  of  apparatus.  He  also  supplies  himself  at  his 
own  expense  with  gas,  fiasks,  crucibles,  eta,  the  cost  of  which 
should  not  exceed  ten  dollars  per  term.  An  additional  charge  of 
five  dollars  is  annually  made  to  each  student  for  the  use  of  the 
College  Reading  Room  and  Gymnasium. 

Tin. 

Church   Sittings. 

Free  sittings  for  students  in  this  department  of  Yale  College  are 
provided  as  follows : 

In  the  Center  Church  (Cong.),  Rev.  G.  L.  Walkbb,  D.D.  :  Pews 
No.  36  and  42,  in  the  North  G^lery. 

In  Trinity  Church  (Episc.),  Rev.  E,  Habwood,  D.D. :  Pews  Na 
176  and  177,  in  the  North  Gallery. 

In  the  First  Methodist  Church,  Rev.  G.  W.  Woodbuff,  DJ).: 
Pew  No.  78,  at  the  head  of  the  West  Aisle  (below). 

Any  of  the  students  may  occupy  a  sitting  in  these  slipB.  Thoee 
who  prefer  to  pay  for  a  sitting  for  a  year,  more  or  less,  in  the 
churches  above  mentioned,  or  in  any  other  church  of  any  denood* 
nation,  will  be  aided  on  application  to  the  Seoretuj  of  tli0 
School 

Sittings  in  the  Gallery  of  the  College  Chapel  are  free  aa  bersto* 
fore  to  the  students  of  this  department. 
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Dbqrbbs. 

Students  of  thb  department,  on  the  recommendation  of  the  Gov- 
erning Board,  are  admitted  by  the  Corporation  of  Yale  College  to 
the  following  degrees.    They  are  thus  conferred : 

1.  Bachblob  ov  Philosophy  :  on  those  who  complete  any  of 
the  three-year  courses  of  study,  passing  all  the  examinations  in  a 
satis&ctory  manner,  and  presenting  a  graduation  thesis. 

The  fee  for  graduation  as  Bachelor  of  Philosophy,  including  the 
fbe  for  Triennial  Catalogues,  Conmiencement  Dinners,  etc.,  is  ten 
dollars ;  unless  the  person  taking  the  degree  is  also  an  academical 
graduate,  when  it  is  but  five  dollars. 

2.  Civil  Engdtebb  and  Dtitamio  Enginbbb:  The  require- 
ments for  this  degree  are  stated  on  page  17. 

3.  DocTOB  OF  Philosophy:  The  requu*ements  for  this  degree 
are  stated  on  page  16. 

X. 

Tbi\ms  and  Vacations. 

The  next  academic  year  begins  Thursday,  September  11,  1878. 
Bxaminations  for  admission  Saturday,  June  21,  Friday,  June  27, 
and  Wednesday,  Sept  10.  The  vacations  correspond  with  those 
of  the  Academical  Department,  giving  two  weeks  at  Christmas, 
two  weeks  in  the  Spring,  and  ten  weeks  in  the  Summer. 

XI. 

Explanation  of  some  of  thb  Studies. 

In  explanation  of  some  of  the  studies  which  are  pursued  by  the 
Select  Course  students,  and  are  more  or  less  attended  by  the  stu- 
dents of  other  courses,  the  following  statements  are  given.  Post- 
graduate students  may,  at  their  option,  attend  the  exercises  here 
referred  to,  when  the  hours  do  not  interfere  with  their  other 
specialties. 

Botany. 

The  study  of  Botany  begins  in  the  summer  of  Freshman  year, 
with  recitations  fix)m  Gray's  Lessons  on  Structural  and  Physio- 
logical Botany,  illustrated  by  examples  from  nature. 

In  the  summer  of  Junior  year,  exercises  in  analyzing  and  iden- 
tifying plants  occur  two  or  three  times  a  week,  followed  by  prac- 
tice in  writing  characters  and  descriptions  of  plants  from  living 
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specimens.  Students  are  shown  also  how  to  collect  and  preserve 
specimens  for  future  use,  several  Natural  Orders  being  especially 
indicated  to  each  class  for  special  work  in  collecting.  ExcursionB 
every  Wednesday. 

In  the  autumn  term  of  Senior  year,  the  work  of  the  summer  is 
continued.  Students  will  now  begin  to  write  generic  as  well  $b 
specific  characters,  and  at  the  close  of  the  term  an  essay  on  some 
one  Natural  Order  will  be  required.  During  the  second  and  third 
terms,  a  Herbarium  of  the  indicated  Natural  Orders  will  be  pre- 
pared and  presented  for  examination  at  the  end  of  the  year. 

In  the  same  terms  a  course  of  lectures  on  Botany  is  given  to  the 
Senior  Class  of  the  Academical  Department,  and  the  Seniors  of 
the  Select  Course  are  expected  to  attend  these  lectures. 

Zodlogt/. 

The  instruction  in  Zo6logy  consists  of  the  following  courses: 

a.  In  the  second  term  of  the  Junior  year,  a  course  of  lectures  on 
Comparative  Anatomy  and  Physiology,  and  the  Princijiles  of 
Zo5logy.  The  students  are  required  to  take  notes,  and  are  ques- 
tioned at  the  beginning  of  each  lecture  upon  subjects  of  the  pre- 
vious one. 

b.  During  the  third  term  of  the  Junior  year,  a  course  of  lectures 
upon  systematic  Zo5logy,  including  the  structure,  classification, 
metamorphoses,  and  habits  of  animals.  This  course  is  intended 
partly  as  a  preparation  for  Geology. 

c.  Weekly  excursions  during  the  third  term  of  Junior  and  first 
term  of  Senior  year,  in  company  with  the  instructors,  for  the  piu^ 
pose  of  observing  the  habits  and  making  collections  of  marine, 
fresh-water,  and  terrestrial  animals  of  all  classes.  Each  student  is 
required  to  prepare  and  present  for  examination  a  collection  con- 
taining a  specified  number  of  species,  and  illustrating  the  various 
classes  of  animals.  He  must  also  be  able  to  pass  an  examination 
upon  his  collection,  at  least  to  the  extent  of  explaining  the  classes 
illustrated,  and  showing  why  particular  specimens  belong  to  their 
respective  classes. 

d.  During  the  first  term  of  the  Senior  year,  lectures  on  variom 
special  subjects,  such  as  Domestic  Animals,  the  Laws  of  Repro* 
duction  and  Breeding,  Embryology,  Theories  of  Bvolutioii,  Geo* 
graphical  Distribution,  and  Applied  Entomology. 
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Geology, 

The  instmction  in  Geology  is  as  follows : 

a.  During  the  first  and  second  terms  of  the  Senior  year,  recita- 
tions three  times  a  week  in  Dana's  Manual,  illustrated  by  numer- 
ous specimens  of  minerals,  rocks  and  fossils,  and  also  diagrams 
and  charts. 

b.  Excursions  into  the  country  in  the  first  term  to  examine 
Geological  phenomena,  and  to  see  the  rocks  in  place. 

€,  Frequent  visits  to  the  Geological  collections  in  company  with 
the  instructor,  for  the  purpose  of  seeing  larger  series  of  fossils 
than  can  be  exhibited  in  the  class  room. 

Physical  Geography, 

In  the  third  term  of  Freshman  year,  a  course  of  ten  or  twelve 
lectures,  with  questions  and  drill  upon  the  maps,  will  be  given,  as 
an  introduction  to  Physical  Geography  and  a  review  of  elementary 
studies.  These  exercises  will  chiefly  relate  to  the  globe  in  its 
entirety,  and  to  the  separate  continents. 

In  the  Junior  year,  the  study  of  a  text-book  will  be  followed 
with  illustrative  lectures,  and  practical  lessons  upon  the  globe. 

In  the  Senior  year,  the  careful  study  of  the  continents  of  Europe 
and  North  America  will  be  taken  up,  chiefly  with  reference  to 
their  physical  peculiarities,  but  with  an  incidental  regard  to 
national  progress. 

XII. 

Latin. 

The  requirement  of  a  certain  amount  of  Latin  as  preparation  for 
entrance  into  the  Sheffield  Scientific  School  causes  so  many  inqui- 
ries that  a  few  words  of  explanation  of  its  nature  and  purpose 
seem  called  for. 

First,  as  regards  its  reason.  This  is  partly  the  intrinsic  value 
of  the  Latin  itself,  partly  its  value  as  a  preparation  for  other 
studies  pursued  in  the  School.  That  its  acquisition  is  of  great 
practical  importance  to  educated  men  in  every  department  is  ob- 
vious. Were  it  only  that  almost  all  scientific  nomenclature  and 
phraseology  is  founded  upon  it,  this  would  be  reason  enough  for 
its  inclusion  among  the  studies  of  scientific  men.  An  additional 
reason  is  that  so  much  of  our  ordinary  English  speech  is  also  of 
Latin  origin.  A  man  can  no  more  claim  to  have  enjoyed  a  fairly 
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liberal  education — an  education  that  shows  him  the  foundation 
and  relations  of  things,  and  gives  him  command  of  useful  instru- 
ments for  further  knowledge — without  Latin  than  without  Germao 
or  French. 

The  language  studies  pursued  in  the  School  are  mainly  Grerman 
and  French.  As  things  are  at  present  in  the  preparatory  schools, 
we  are  obliged  to  commence  work  upon  those  two  languages  with 
the  very  rudiments.  But  we  need  something  that  shall  give  oar 
pupils  a  degree  of  practice  and  feu^ility  in  taking  hold  of  a  strange 
language,  in  order  to  bring  them  to  those  others  with  a  certain 
preparation,  and  enable  them  to  make  more  rapid  and  equal  pro- 
gress. Nothing  in  this  way  is  so  useful  as  a  little  thorough  train- 
ing in  the  Latin  Grammar  and  in  Latin  translation.  Moreover, 
this  training  is  more  universally  and  readily  accessible  than  any 
other.  The  text-books  are  all  that  could  be  desired,  and  every 
good  school,  and  almost  every  community  fiimishes  teachers  who 
are  qualiiied  to  help  the  beginner.  And  even  if  such  helps  were 
wanting,  no  capable  and  energetic  young  man  need  be  afraid  to 
take  up  a  Latin  grammar,  and  master  by  himself  enough  of  it  to 
be^in  reading. 

As  to  the  amount,  we  do  not  venture  yet  to  require  much — only 
the  essential  parts  of  the  grammar,  and  ability  to  read  and  con- 
strue with  intelligence  some  Latin  author,  such  as  CsBsar,  or  Virgil, 
or  Sallust,  or  Cicero;  this  can  be  learned  without  difficulty  by 
making  the  study  one  of  those  pursued  through  the  year  before 
entering. 

XIII. 

Announcement  in  JR^espect  to   State   Students. 

The  scholarships  established  in  this  School  in  consequence  of  the 
bestowal  upon  it  of  the  Congressional  grants  are  designed  to  aid 
young  men  who  are  in  need  of  pecuniary  assistance  in  fitting  them- 
selves for  agricultural  and  mechanical  pursuits  of  life.  All  appli- 
cants must  be  citizens  of  Connecticut.  In  case  there  are  more 
applicants  than  vacancies,  candidates  will  be  preferred  who  have 
lost  a  parent  in  the  military  or  naval  service  of  the  ITiiited  States, 
and  next  to  these  such  as  are  most  in  need  of  pecuniary  assistaoce; 
and  the  appointments  will  be  distributed  as  feur  as  practicaUe 
among  the  several  counties  in  proportion  to  their  popolataon.  H^ 
Appointmg  Board  tox  t\\^  cwiteiiit  year^  consisting  c^  the  Boaid  of 
yifiitors  of  the  State  ani  tYie  §»wiT^\.w:^  ^'l  ^^^j^w5L,^irtll  meet  m 
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June  23,  1873,  and  at  about  the  same  time  in  the  year  1874,  due 
notice  of  which  will  be  given  by  publication  in  every  county  of 
the  State.  All  applications  should  be  made  previous  to  that  time. 
Blank  forms  for  application  will  be  sent,  when  requested,  by  Pro- 
fessor Gbobob  J.  Bbush,  Secretary  of  the  Appointing  Board* 

XIV. 

Anniversary. 

The  Annual  Meeting  of  the  State  Board  of  Visitors  occurs  in 
the  second  term,  this  year  on  Thursday,  March  20th.  The  Anni- 
versary of  the  School  is  held  on  Monday  of  the  Commencement 
week  in  Yale  College,  June  23,  1873,  when  selections  from  the 
graduation  theses  are  publicly  read.  The  degrees  are  publicly 
conferred  by  the  President  and  Fellows  of  Yale  College  on  Com- 
mencement Day. 
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1874. 


REPORT  OF  THE  STATE  BOARD  OP  VISITORS. 


To  the  General  Assembly  of  the  State  of  Connecticut : 

The  State  Board  of  Visitors  of  the  Sheffield  Scientific 
School  respectfully  report  that  they  have  visited  that  institu- 
tion during  the  past  year,  as  required  by  their  duties. 

They  have  found  the  School  in  a  high  s.tate  of  efficiency, 
its  number  of  scholars  never  larger,  its  corps  of  able  in- 
structors zealous  and  faithful,  and  fully  determined  to  keep  it 
the  leading  school  of  science  in  the  country,  a  position  which  it 
is  now  generally  conceded  to  hold. 

But  its  condition  is  so  fully  set  forth  in  the  accompanying 
report  of  the  Governing  Board,  that  a  detailed  statement  of 
its  affairs  here  would  be  superfluous.  It  is  fully  carrying  out 
the  noble  design  of  its  founders  and  benefiwtors,  and  contrib- 
utes in  large  measure  to  the  intellectual  culture  of  our  State. 
In  behalf  of  the  Board, 

CHARLES  R  INGERSOLL, 

Chairman. 
BiRDSEY  G.  Northrop, 
Secretary  of  the  State  Board  of  Education. 

New  Haven,  May,  1874. 


AimUAL  STATEMENT 

or  THE 

GOVERNING    BOARD 


In  presenting  their  Ninth  Annual  Report  the  Governing  Board 
are  again  enabled  to  bear  witness  to  the  increasing  prosperity  of 
the  Sheffield  Scientific  School,  and  to  express  their  gratification  at 
the  appreciation  and  favor  which  it  still  continues  to  receive  from 
the  public.  While  the  past  year  has  not  been  marked  by  any 
eventful  changes,  much  of  the  interior  working  of  the  school  has 
undergone  thorough  and  careful  revision.  The  increased  accommo- 
dations presented  by  the  new  building  not  only  enabled  the  Gov- 
erning Board  to  carry  on,  for  the  first  time  in  many  years,  the 
instruction  entirely  upon  their  own  ground,  but  to  furnish  facilities 
for  study  and  investigation  which  could  not  previously  be  afforded. 
In  particular,  the  course  in  drawing  has  now  been  organized  on  a 
scale  commensurate  with  its  great  importance ;  the  laboratories 
for  the  study  of  chemistry  and  determinative  mineralogy  have 
been  nearly  doubled  in  size ;  and  an  entire  reorganization  of  one 
of  the  special  courses  has  been  made  and  will  go  into  effect  during 
the  coming  year.  A  description  of  the  changes  which  have  been 
effected  and  the  events  which  have  taken  place  will  be  given  in 
detail,  beginning  with  the  formal  opening  of  the  new  building. 

Opening  of  Nobth  Sueffieu)  Hall. 

The  new  building,  a  description  of  which  can  be  found  in  the 
last  Annual  Statement,  was  formally  opened  on  the  afternoon  of 
Wednesday,  June  4, 1873.  The  General  Assembly  of  the  State, 
then  sitting  at  Hartford,  adjourned  for  the  purpose  of  attending 
the  exercises.  At  three  o'clock  the  invited  guests,  consisting  of 
the  State  officers,  the  members  of  both  branches  of  the  "LepdMr 
ture,  the  members  of  the  Corporation  and  of  the  various  £acaltiM 
of  Yale  College,  and  numerous  citizens,  friends  of  the  school| 
assembled  in  the  lecture  room  of  the  new  building.    The  pUtfvm 
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was  occupied  by  President  Porter,  ex-President  Woolsey,  Gover- 
nor IngersoU,  ex-Governor  Jewell,  minister  to  Russia,  ex-Governor 
Hawley,  ex-Goveraor  Buckingham,  and  Professor  Brush.  An  ab- 
stract of  the  speeches  delivered  upon  the  occasion  is  here  given. 
Professor  Brush,  as  executive  officer  of  the  School,  made,  in  behalf 
of  the  Governing  Board,  the  formal  address  of  welcome  to  those 
present,  and  in  behalf  of  Mr.  Sheffield  the  formal  presentation 
of  the  building  to  President  Porter  as  the  representative  of  the 
University,  as  follows : 

The  Governing  Board  of  the  Sheffield  Scientific  School  feel 
honored  to  welcome  his  Excellency,  the  Chief  Magistrate  of  the 
State,  and  other  State  officers,  the  members  of  the  General  Assem- 
bly, the  President  and  Fellows  of  Yale  College,  and  the  several 
faculties  of  the  University,  together  with  other  friends  from  far 
and  near,  to  enjoy  with  them  the  opening  of  a  new  building — the 
gift  of  our  munificent  patron,  Mr.  Joseph  E.  Sheffield. 

The  growth  of  the  Scientific  School  in  the  number  of  students, 
and  the  increase  of  apparatus  and  collections,  made  it  necessary, 
three  years  ago,  to  colonize  the  department  of  Mechanical  Engi- 
neering, and  through  the  courtesy  of  the  director  of  the  Yale 
School  of  the  Fine  Arts,  Prof.  Weir,  we  were  generously  ac- 
corded quarters  for  this  purpose  in  the  basement  of  the  Street  Art 
Building.  The  Laboratory  of  Zo5logy  was  likewise  located  off 
our  grounds  in  the  basement  of  the  old  Trumbull  Gallery,  and 
Botany  had  no  foothold  except  in  the  professor's  private  residence. 
At  this  time  we  were  sorely  pressed  for  means  to  keep  together 
our  band  of  instructors,  and,  although  our  faith  never  wavered  in 
regard  to  the  ultimate  success  of  the  school,  we  did  not  dare  ffive 
expression  to  the  fears  we  then  entertained  that  the  growth  of  the 
institution  in  the  immediate  future  would  require  accommodations 
which  we  should  be  unable  to  furnish. 

Very  soon,  almost  coincident  with  this,  however,  our  generous 
friend,  appreciating  the  situation,  without  a  suggestion  save  the 
promptings  of  his  own  noble  heart,  quietly,  as  is  his  wont,  in- 
formed us  that  he  had  deeded  to  the  school  the  lot  of  land  where 
this  building  now  stands,  and  that  it  was  his  purpose  at  an 
earlv  day  to  erect  thereon  a  suitable  building. 

Mr.  Sheffield  gave  no  instructions  in  regard  to  the  building, 
other  than  that  it  should  be  well  adapted  for  the  use  of  the  insti- 
tution. A  committee  was  appointed,  and  to  it  he  entinisted  the 
character  of  the  design,  the  making  of  the  contracts,  and  the  en- 
tire furnishing  and  fitting  up  of  the  interior  of  the  building.  The 
members  of  the  committee  have  given  the  building  their  constant 
attention,  and  they  believe  that  you  will  all  recognize  how  greatly 
they  have  been  indebted  to  the  skill  and  taste  of  the  architect, 
Mr.  Cady  of  New  York,  and  to  the  conscientious  fidelity  of  the 
contractors,  Messrs.  Perkins  &  Chatfield,  and  Mr.  Charles  Thomp- 
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Bon,  of  this  city,  in  every  detail  of  constraction.  We  connder 
ourselves  very  fortunate  in  having  had  such  disinterested  men 
associated  with  us. 

The  building  contains  this  lecture  room  and  four  recitation 
rooms  on  the  first  floor ;  two  large  rooms,  temporarily  used  as 
drawing  rooms,  in  the  basement ;  a  lecture  room  and  laboratory 
for  Physics,  and  drawing,  model  and  recitation  rooms  for  Civil 
Engineering,  on  the  second  floor ;  a  laboratory  for  Zodlogy  and 
also  another  for  Botany,  and  drawing,  model  and  recitation  rooms 
for  Mechanical  Engineering,  and  private  studies  for  professors,  on 
the  third  floor ;  and  in  the  attic,  or  fourth  story,  a  large  drawing 
room  for  the  P>eshman  class,  and  dormitories  for  assistants. 

With  this  brief  statement  of  facts,  I  now,  sir,  as  the  repre- 
sentative of  the  Building  Committee,  and  through  them  of  Mr. 
Sheffield,  tender  to  you,  the  President  of  our  University,  the  use 
of  this  land  and  building  for  the  purposes  of  the  Sheflield  Scien- 
tific School,  and,  representing  the  Governing  Board,  I  ask  that 
this  building  may  be  known  as  North  Sheffield  Hall. 

The  gift  of  the  building  was  acknowledged  by  President  Porter 
in  a  speech,  of  which  the  following  summary  is  given  : 

Next  to  the  blessing  of  giving  is  the  satisfaction  of  receiving. 
It  is  with  great  satisfaction  that  I  acknowledge,  in  the  name  of  the 
college,  the  generous  gift  of  Mr.  Sheffield.  I  will  not  speak  of 
its  many  excellencies,  for  it  has  spoken  for  itself  to  all  who  have 
seen  it.  I  think  I  can  safely  say  that  it  is  without  a  rival  in  the 
country.  Much  honor  is  due  to  the  architect,  much  to  the  com* 
ttitHee,  and  much  to  the  builders,  who  have  conscientiously  and 
fqitMiTiHYh^^rfnrTnpd  their  parts.  There  is  wrought  in  this  build- 
ing more  than  i&'se^Sr^^MKftBdfik^  ^  testimonial  of  the  value  of 
the  school  itself,  since  it  iiIkmmi  iiiTi'Mfy  {MiMj^'>>  science  can  do 
for  the  convenience  of  man.  It  is  valuable  aTBl^^f  ^he  sake  of 
the  giver.  We  are  pleased  to  receive  benefits  v^i^  show  that 
those  who  have  passed  away  have  thought  for  the  weH^  ^^  those 
who  were  to  come  after  them.  We  are  doubly  pleas< 
take  gifts  warm  firom  the  hand  of  the  living  giver,  espec? 
as  in  this  case,  it  crowns  a  long  series  of  benefactions, 
that  his  sensitive  modesty  has  kept  him  away  from  this 
so  that  he  cannot  see  how  deejjty  we  appreciate  his  i 
It  has  been  given  to  many  to  aid  institutions  of  learning, 
has  been  given  to  none  to  meet  the  opportunity  so  generou 
modestly,  and  so  perseveringly.  The  President  then  S] 
the  wonderful  growth  of  the  school,  from  the  time  when 
struggling  for  existence  in  its  old  wooden  house  on  the 
green,  following  it  up  through  its  course  until  Mr.  Shei 
came  connected  with  it,  and  met  its  successive  wants.  He 
the  noble  man  who  had  been  spared  to  see  this  day.  It 
for  any  want  of  interest  in  these  exercises  that  he  was  abi 
The  President  then  referred  to  the  pTesence  of  «.  ^^«.t  ^rtion 
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the  Legislattgre.  He  was  glad  that  they  were  present  to  see  the 
good  fniits  of  their  help  for  the  past  ten  years.  He  thought  that 
the  State  had  received  as  much  as  it  had  given.  He  was  glad  to 
be  able,  in  the  presence  of  the  faculties  of  the  university,  to  express 
in  their  name  the  fraternal  feeling  and  ^^ndly  interest  which  was 
felt  by  each  and  all  for  every  department.  There  is  no  jealousy 
between  the  old  and  the  new  educations.  The  old  has  much  to 
learn  from  the  new,  and  I  do  not  doubt  that  the  new  will  take 
from  the  old  that  which  it  has  to  give.  I  am  delighted  that  the 
realism  of  science  and  of  practical  life  has  been  brought  into  con- 
nection with  the  memories  of  history.  In  the  presence  of  all  these 
faculties,  I  hail  and  rejoice  in  the  prosperity  of  the  school. 

At  the  conclusion  of  his  address,  President  Porter  called  upon 
Governor  IngersolL    The  Governor  said : 

Mr.  President — It  is  particularly  pleasant  for  me  that  I  ai)pear 
here  not  only  as  an  inhabitant  of  the  State  of  Connecticut,  but 
also  as  a  townsman  and  a  graduate  of  the  institution  with  which 
you  are  connected.  To-day  marks  an  epoch  in  the  life  of  the 
school  You  are  right  in  saying  that  there  is  no  jealousv  between 
the  old  and  the  new.  This  benefaction  is  but  a  repetition  of  the 
benefaction  of  that  other  great  merchant  who  founded  Yale  Col- 
lege. But  in  the  seventeenth  century  through  a  study  of  the  dead 
languages  lay  the  only  path  to  knowledge.  Learned  men  then 
lived  for  the  most  part  in  the  clouds.  But  in  course  of  time  the 
fire  was  brought  from  the  heavens  down  to  the  earth,  and  now 
any  one  who  thoroughly  understands  his  own  tongue  is  able  to 
master  nearly  every  branch  of  knowledge.  From  this  institution 
the  State  has  derived  especial  advantage.  We  used  to  hear  much 
about  the  pauper  labor  of  Europe  and  the  impossibility  of  com- 
peting with  it.  We  do  not  hear  this  now,  for  it  is  widely  known 
that  it  is  not  pauper  labor  we  have  to  fear,  but  skilled  labor— the 
work  of  the  oram.  This  change  in  general  feeling  must  be  at- 
tended with  great  material  advantage  to  the  State,  and  it  has 
been  produced  by  the  influence  of  this  institution  and  institutions 
like  tnis.  I  have  already  detained  you  too  long,  but  I  must  not 
stop  without  a  word  of  tribute  to  the  man  to  whose  munificence 
and  foresight  we  owe  this  building.  We  know  of  him,  as  fellow 
townsmen,  in  a  way  I  hardly  dare  to  trust  the  dictates  of  my  heart 
to  speak  of.  We  remember  how  he  came  to  this  city  as  a  retired 
man  of  business.  Since  that  time  his  life  has  been  marked,  not  by 
years,  but  by  great  and  splendid  gifts  to  this  city,  and  for  these, 
and  in  connection  with  these,  his  name  will  live  as  long  as  history. 

At  the  conclusion  of  Govembr  IngersoU's  address,  President 
Porter  remarked  that  in  1846  Dr.  Woolsey  was  chosen  President 
of  Yale  College,  and  at  the  same  time  the  department  of  Philoso- 
phy and  the  Arts  was  organized  with  two  ^Tofe«BOT^>Di^"^\^\A^'^i^ 
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of  this  small  beginning  had  grown  the  Sheffield  Scientific  School 
He  called  upon  Dr.  Woolsey,  who  spoke  as  follows : 

K  testimony  and  recollection  of  what  took  place  from  the 
beginning  is  required,  then  I  am,  perhaps,  the  fittest  person  to 
speak  of  these  things,  for  I  was  present,  so  to  speak,  at  the  birth 
of  this  school  But  after  what  nas  been  said  I  do  not  think  it 
necessary  to  add  any  testimony  in  regard  to  the  school  in  its 
struggling  infancy.  But  there  is  another  point  in  regard  to 
which  I  wish  to  give  emphatic  testimony.  I  have  been  thoroughly 
acquainted  with  the  energetic  efforts  of  the  professors  for  its  ad- 
vancement. From  the  first  they  have  struggled  against  proba- 
bilities. They  have  worked  by  faith.  They  have  aimed  to  have 
a  school,  sink  or  swim,  worthy  of  the  science  of  this  country. 
During  all  these  twenty-six  or  twenty-seven  years  their  constant 
aim  has  been  to  raise  the  standard  of  admission,  to  increase  the 
excellence  of  the  course  of  instruction,  to  raise  the  standard  of 
the  examinations  for  decrees,  and  in  fact  to  raise  the  standard  of 
the  school  in  every  particular.  As  a  result,  I  think  that  there  is, 
confessedly,  no  other  school  of  this  character,  in  this  country, 
which  is  on  a  level  with  this.  Two  elements  are  necessary  to  the 
constitution  of  any  public  place  of  learning — ^the  spiritual  and  the 
corporeal  By  the  latter  I  mean  the  places  of  instruction,  the 
apparatus,  the  books,  and  all  that  is  necessary  for  conveying  in- 
struction to  the  student.  In  early  times  the  corporeal  was  of  httle 
value  on  account  of  the  prevalence  of  the  simple  lecturing  system, 
as  at  Bologna.  Professors  had  lecture  rooms  at  their  own  houses, 
and  gave  lectures  and  took  fees.  Now,  what  can  we  do  without 
books,  apparatus  and  other  conveniences  for  helping  the  unde^ 
standing  of  the  student  ?  But  notwithstanding  the  importance  of 
conveniences,  the  great  thing  is  the  spirit — the  ability,  energy  and 
self-sacrificing  devotion  to  science  of  the  professors.  I  have 
watched  the  efforts  of  the  professors  to  make  this  school  worthy 
of  the  country  and  the  nineteenth  century,  and  I  would  give 
equal  honor  to  their  devotion  and  to  the  munificence  of  the  giver. 

At  the  conclusion  of  Dr.  Woolsey's  address.  President  Porter 
said  the  audience  had  often  enjoyed  Governor  Jewell's  finished 
use  of  the  English  language,  and  in  consideration  of  the  fact  that 
he  was  soon  going  where  he  would  not  have  much  chance  to  use 
his  mother  tongue,  he  called  upon  him  to  take  advantage  of  this 
opportunity.     Governor  Jewell  said : 

I  think  that  I  and  other  outsiders  appreciate  more  fully  the 
value  of  this  institution  than  do  those  who  have  graduated  from 
it ;  and  the  proof  of  this  lies  in  the  fact  that  many  of  the  most 
munificent  gifts  to  the  college  have  come  from  those  who  did 
not  in  youth  enjoy  its  benefits.  Coming,  as  I  do,  directly  m 
contact  with  labor,  I  see  that  the  great  problem  of  labor  and 
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capital  must  be  solved  by  increasing  the  productive  power  of 
the  latter;  and  it  is  by  the  agency  of  institutions  like  this 
that  this  productive  power  is  most  rapidly  and  surely  devel- 
oped. It  gives  me  pleasure  to  bear  witness  also  to  the  spirit 
which  the  managers  of  this  school  have  invariably  exhibited  ever 
since  I  have  been  acquainted  with  it.  It  was  to  me  at  first  a 
novelty  and  surprise.  I  well  recollect  the  first  time  I  met  with 
my  associates  as  a  member  of  the  Yale  corporation.  I  had  been 
in  many  corporations,  and  was  thoroughly  acquainted  with  them 
and  the  nature  of  their  proceedings.  But  those  were  business 
corporations,  and  at  their  meetings  I  had  been  accustomed  to 
many  applications  for  increase  of  salary.  In  fact,  such  applica- 
tions were  the  most  common  thing  in  the  world.  But  now  I  was 
in  a  different  atmosphere.  I  was  astonished  at  that  meeting  to 
see  eight  or  ten  applications  from  professors  of  this  school  praymg, 
not  that  their  salaries — little  enough  at  best — might  be  increased, 
but  that  they  might  be  decreased,  in  order  that  the  money  thus 
saved  might  be  employed  to  render  more  efficient  the  instruction 
here  given.  I  thought  the  good  time  coming  of  which  we  have 
so  of^n  heard  was  the  good  time  come ;  and  I  saw  in  that  one 
act  of  devotion  and  self  sacrifice  the  proof  of  that  spirit  which 
ha^  placed  this  institution  at  the  head  of  the  Scientific  schools  of 
this  country,  and  which  I  feel  confident  will  continue  to  keep  it  in 
that  position. 

At  the  conclusion  of  Minister  Jewell's  address,  the  President  in- 
troduced ex-Governor  Josepli  R.  Hawley,  who  said : 

I  am  only  repeating  what  is  always  said  on  such  an  occasion, 
when  I  say  I  am  glad  to  be  here.  But  it  is  true ;  and  the  great 
reason  why  I  rejoice  is  that  I  see  that  rich  men  are  beginning  to 
find  out  what  to  do  with  their  money.  If  any  man  will  take  a 
look  at  my  friend  General  Walker's  statistics,  showing  plainly  the 
prevalence  of  ignorance  in  the  country,  he  will  see  the  need  of 
education.  K  he  then  looks  to  see  what  has  been  done,  he  finds 
that  the  two  greatest  institutions  of  learning,  Yale  and  Harvard, 
worth  perhaps  ^853,000,000  each,  have  been  struggling  along  for  years, 
and  keeping  alive  only  through  the  efforts  of  the  self-sacrificing  men 
who  compose  their  faculties.  He  then  takes  a  look  at  the  New 
York  Central  Railroad  with  its  capital  of  $100,000,000.  How 
much  would  the  cost  of  a  single  man-of-war  benefit  one  of  these 
institutions,  and  have  an  influence  forever,  while  the  ship  would 
soon  rot  away  ?  He  looks  around  on  manufacturing  enterprises, 
and  finds  that  one  of  these,  confined  to  a  few  small  buildings,  has 
a  capital  exceeding  the  capital  of  Yale.  He  sees  a  lamentable 
under-estimation  of  some  things  and  over-estimation  of  others. 
What  then  ought  Yale  to  have?  What  it  needs,  if  it  be 
$10,000,000  or  $20,000,000.  Many  persons  could  give  this  amount 
and  not  feel  it — yes,  they  would  feel  it,  they  would  feel  better, 
here  and  hereafter.    This  university  never  should  want  for  any- 
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thing.  It  should  be  entirely  beyond  interferenoe  from  without 
and  fear  of  any  kind.  Seven  years  ago  I  was  present  at  a  little 
meeting  in  the  library,  when  great  fear  was  expressed  lest  the 
school  should  lose  some  of  its  best  men.  The  question  was,  shall 
the  school  go  on,  try  to  get  money,  and  live,  or  shall  it  die  ?  I 
listened,  and  at  the  close  of  the  meeting  I  told  them  I  knew  they 
would  succeed,  on  account  of  a  beautiful  fanaticism  which  I  saw 
there — a  mutual  pledging,  a  deteimi  nation  to  get  money  somehow. 
And  those  men,  aided  by  Mr.  Sheffield,  have  placed  the  school 
where  it  is.  It  is  the  best  school  of  its  kind  in  the  country,  and 
I  say  this  on  the  testimony  of  men  of  science  who  know.  If  it  is 
not,  it  must  be  made  the  best.  If  there  are  others  better,  the 
country  is  to  be  congratulated.  I  am  glad  there  is  no  clash  be- 
tween the  old  and  the  new.  There  is  room  for  both.  I  have  just 
been  reading  a  work  by  Matthew  Arnold.  I  had  heard  before  of 
his  "  sweetness  and  light,"  but  I  find  his  sweetness  very  sour. 
[General  Hawley  then  read  certain  passages  relating  to  this  coun- 
try.] He  belongs  to  that  class  of  persons  who  think  it  the  sutn- 
mum  bonum  of  existence  to  lie  in  the  sunshine  and  suck  sugar. 
He  would  cultivate  his  intellectual  finger  nails  until  thev  ran  into 
the  ground.  I  believe  that  the  men  who  do  somethmg  have  a 
moral  sweetness  and  light  superior  to  this.  Man  was  not  made  to 
sit  iu  a  closet,  as  Mr.  Arnold  would  have  him,  and  make  himself 
beautiful.  He  is  only  a  unit  of  the  great  whole,  which  it  is  his 
business  to  better. 

The  President  then  called  upon  Senator  Buckingham,  who  spoke 
as  follows : 

When  I  have  turned  my  attention  to  your  honored  citizen,  the 
testimony  of  whose  liberality  we  see  here  to-day,  I  have  rejoiced 
at  his  prosperity  and  have  been  glad  that  he  has  known  so  well 
how  to  use  his  money.  The  value  of  a  knowledge  of  science  is 
felt  in  every  department  of  life.  The  physician  cannot  get  along 
without  a  knowledge  of  chemistry.  The  lawyer  must  know  some- 
thing of  mechanics  in  order  to  defend  his  clients'  inventions.  My 
own  ignorance  of  chemistry  caused  me  to  lose  more  in  the  dye 
house,  during  eighteen  years  in  which  I  was  manufacturing  carpets, 
than  I  made  in  all  the  rest  of  the  establishment  I  would  say  for 
the  benefit  of  Professor  Brewer  that  I  believe  the  time  will  soon 
come  when  the  farmer  will  raise  more  on  ten  acres  than  the  majo^ 
ity  of  them  do  now  on  one  hundred.  These  are  the  benefits  we 
reap.  Dr.  Woolsey  will  live  to  see  more  young  men  coming  to 
this  department  than  to  the  academic,  lliese  young  men  are  to 
be  our  public  men  of  the  future.  This  institution  is  to  control  the 
business  and  make  the  laws  of  this  conunonwealth.  Do  yon  won- 
der that,  with  this  belief,  I  am  envious  ?  There  is  a  remedy  for 
this  envy,  however.  It  is  this — ^i\e  money,  voice  and  aU  your 
energies  for  the  support  of  the  school 
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Charlton  M.  Lewis  of  New  York  being  called  upon,  responded 
as  follows : 

It  is  fitting,  perhaps,  that  I  should  be  called  upon  at  this  partic- 
ular time,  for  the  progress  of  the  speeches  has  been  from  the 
abstract  to  the  practical.  Some  months  ago  I  met  in  New  York 
one  of  those  moneyed  men  of  whom  General  Hawley  has  spoken, 
able  to  give  an  amount  of  money  equal  to  the  value  of  i  ale's 
property,  and  not  feel  it.  I  talked  with  him  about  the  Scientific 
School  and  its  wants,  and  what  a  magnificent  future  was  in  store 
for  him  who  was  so  fortunate  as  to  give  largely  to  it.  He  said  he 
had  often  thought  of  this,  and  in  the  course  of  our  conversation 
he  unbosomed  himself  to  me  so  that  I  thoroughly  understood  him. 
He  labored  under  a  sense  of  responsibility,  in  regard  to  his  wealth, 
which  was  oppressive.  He  really  deemed  it  his  paramount  duty 
to  increase  the  rate  of  interest  at  which  his  fortune  has  been  accu- 
mulated. Now  this  is  the  age  of  the  study  of  political  economy, 
and  when  men  feel  as  this  one  did  we  must  subject  the  school  to 
the  general  test.  We  must  prove  to  them  that  money  put  here  is 
better  invested  than  anywhere  else.  What  was  the  best  invest- 
ment made  in  the  first  century  ?  I  think  we  shall  all  agree  that 
it  was  the  money  spent  on  St.  Paul's  education.  And  so  with 
Luther  and  Lord  Bacon.  So  can  be  said  in  future  of  the  gradu- 
ates of  this  school,  if,  as  no  one  doubts,  skilled  labor  is  worth 
more  than  that  which  is  unskilled.  Science  has  a  wonderful  influ- 
ence. No  man  can  tell  how  much  difference  it  will  make  in  the 
ftiture  to  take  now  one  man  out  of  the  ranks  of  ignorant  labor, 
and  by  training  place  him  among  the  thoughtful  who  are  the 
leaders.  This  money  of  Mr.  Sheffield's  is  doing  more  than  the 
money  invested  by  capitalists  in  means  of  communication  and  like 
enterprises.  And  if  this  is  true  now,  how  much  more  so  will  it 
become  in  the  future. 

At  the  conclusion  of  the  addresses,  the  audience  were  invited  to 
pass  through  and  inspect  the  building ;  after  which  a  collation 
was  served  up  in  the  drawing-room  in  the  fourth  story.  With 
this  the  exercises  of  the  day  ended. 

Extension  op  the  Course  in  Drawing. 

Although  drawing  has  to  a  greater  or  less  extent  been  made  a 
part  of  the  system  of  instruction  given  in  the  school  from  the 
foundation  of  the  Engineering  section,  it  has  been  long  felt  by  the 
Governing  Board  that  more  systematic  and  prolonged  training 
should  be  imparted  in  this  branch  than  has  been  actually  the  case. 
For  a  person  whose  occupation  rarely  demands  even  a  rough 
sketch  of  the  simplest  forms,  a  mere  knowledge  of  the  elements  of 
this  arty  with  a  small  amount  of  practice,  may  sufiice«    E>\\.^W\^ 
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drawing  conBtitutes,  as  it  does  now  in  many  scientific  professions, 
the  principal  means  of  expressing  ideas  and  imparting  knowledge, 
thoroughness  of  training  in  this  branch  of  instruction  becomes  of 
the  first  importance.  It  was  evident  that  the  methods  employed 
in  the  institutions  in  .this  country  had  thus  far  failed  to  develop 
the  same  degree  of  excellence  that  is  to  be  found  in  young  men 
who  come  to  us  from  abroad.  Our  manufacturing  establishments, 
our  public  works,  and  offices,  have  found  it  to  their  advantage  to 
employ  for  the  positions  requiring  most  skill  in  drawing,  young 
men  who  had  been  trained  in  European  schools.  The  deficiency 
evidently  did  not  lie  in  our  students ;  on  the  contrary,  there  Is 
no  branch  of  learning  which  they  enter  upon  with  more  eager- 
ness or  pursue  with  more  earnestness.  It  was  felt  that  the 
defect  must  lie  in  the  course  of  instruction  adopted,  and  in  the 
want  of  thoroughness  in  carrying  it  out ;  and  in  one  particular  the 
erroneousness  of  the  methods  commonly  pursued  was  conspicu- 
ously manifest.  The  geometrical  basis  of  the  art,  Descriptive 
Geometry,  is  commonly  taught  as  an  abstract  science  at  the  black- 
board, or  by  simply  requiring  the  drawing  of  the  problems  by 
means  of  drawing  instruments ;  and  after  a  few  lessons  from 
models,  the  student  is  perhaps  allowed  to  copy,  at  will,  complete 
drawings,  or  to  attempt  the  more  difficult  process  of  composing  a 
structure  of  which  he  does  not  understand  the  principles,  and  has 
not  the  requisite  knowledge  for  adjusting  the  proportions  and  parts. 
As  he  speedily  finds  that  he  is  beyond  his  depth,  and  that  he  has 
not  the  power  of  executing  properly  what  he  has  designed,  he 
naturally  becomes  dissatisfied.  The  only  resource  left  him  is  to 
make  pictures ;  and  he  bestows  his  greatest  care  on  the  fineness  of 
the  lines  and  the  delicacy  of  shading.  He  does  not  acquire  the 
power  of  delineating  readily  the  internal  as  well  as  external  parts 
of  a  structure  by  projecting  them  orthographically  upon  any 
plane,  by  the  representation  of  lines  of  penetration,  or  the  ele- 
ments of  surfaces.  If  these  are  known  at  all,  they  are  only 
known  theoretically,  and  he  finds  when  his  course  is  completed, 
and  he  is  brought  into  contact  with  the  practicalproblems  of  his 
profession,  that  the  instruction  he  has  received  hasj>een  of  little 
benefit.  V^ 

The  importance  of  putting  this  course  upon  a  more  sl^t&ctoiy 
basis  has  for  some  time  been  made  more  and  more  apppvnt  to 
the  Governing  Board;  and  the  facilities  furnished  by  ' 
building  gave  them  vYie  oip^Ttwrnty  to  carry  into  effect  th?' 
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that  were  entertained.  A  committee  was  appointed  to  consider 
the  whole  subject,  and  the  course  of  instruction  which  it  recom- 
mended met  the  approval  of  the  entire  body,  and  went  imme- 
diately into  effect.  This  course  is  intended  not  only  to  furnish  the 
ground-work  of  principles  drawn  firom  descriptive  geometry  and 
the  conventional  symbols  of  representation,  but  to  lead  the  student 
by  successive  steps  through  the  whole  range  of  the  application  of 
these  principles.  At  each  step  such  an  amount  of  actual  practice 
is  required  as  to  impress  the  knowledge  gained  of  the  principles 
permanently  upon  the  mind.  The  course  for  one  year  is  obliga- 
tory upon  all  students ;  for  those  purposing  to  devote  themselves 
to  Elngineering  or  Architecture  it  extends  through  three  years, 
and  is  divided  up  in  the  following  manner.  The  first  half  year  is 
devoted  exclusively  to 

Free-hand  Drawing, 

this  being  placed  at  the  beginning  for  the  purpose  of  familiar- 
izing the  student  with  the  use  of  the  pencil,  and  by  this  means 
preparing  him  for  the  ever-recurring  demands  which  his  subse- 
quent instruction  makes  upon  this  use ;  but  more  especially  for 
the  sake  of  training  the  eye  and  understanding  to  see  correctly 
without  mechanical  aids.  This  course  is  carried  on  at  the  Tale 
School  of  the  Fine  Arts,  and  is  under  the  direction  of  Professor  J. 
H.  Niemeyer  of  that  department  It  begins  at  once  with  the  human 
figure,  which  has  been  simplified  and  reduced  to  geometrical  bases; 
that  is,  the  human  figure,  or  any  part  of  it,  is  embraced  within 
the  limits  of  right  lines  and  angles.  A  student,  therefore,  in 
drawing,  for  instance,  the  profile  view  of  a  head,  constructs  the 
general  proportions  by  bounding  the  forehead,  nose,  lips,  chin,  and 
other  points,  with  straight  lines.  To  do  this  he  necessarily  judges 
of  the  direction  and  length  of  one  line  and  places  it  accurately 
upon  the  paper;  he  then  observes  the  angle  that  another  line 
forms  with  it,  and  so  goes  on,  until  he  has  constructed  the  whole 
figure.  These  right  lines  are  then  given  a  more  definite  expres- 
sion by  drawing  other  lines  through  them,  to  determine  the  charac- 
ter of  the  form  represented.  Well-directed  training  and  close 
application  will  soon  develop  in  the  student  the  power  to  judge 
of  form  and  proportion  with  accuracy,  and  to  represent  them 
with  precision.  The  human  figure  has  been  adapted  to  this  exer- 
cise, because  in  it,  to  the  abstract  idea  of  a  right  line,  may  be 
added  the  interest  which  character  and  expression  give,  and  also 
because  disproportions  are  more  easily  discovered  in  this  than  in 
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any  other  object  in  visible  nature.    This  coarse  is  obKgatory 
upon  all  students,  and  is  completed  by  the  middle  of  the  second 
term.     It  is  immediately  followed  by  the  course  in  instmrnental 
drawing. 
The  general  nature  of  the  course  in 

Instrumental  Drawing 
may  be  briefly  stated,  as  follows.  It  begins  with  the  elements  of 
Descriptive  Geometry  practically  applied  to  the  projections  of 
plane  surfaces.  No  models  are  employed,  and  every  student  is 
obliged  to  go  through  precisely  the  same  course,  the  practical 
problems  being  varied  so  much  as  to  prevent  any  mere  copying  by 
one  from  another.  Binns'  Course  of  Orthographic  Projections 
is  adopted  as  the  basis  of  instruction,  though  no  actual  study  of 
the  book  is  required.  The  Elementary  Course,  which  follows  di- 
rectly upon  the  course  in  free-hand  drawing,  includes  all  difficult 
projections  of  points  on  vertical  and  horizontal  planes,  the  pro- 
jection of  sections,  the  projection  of  the  lines  of  penetration 
of  solids,  and  generally  the  power  of  dissecting  a  solid  and 
representing  all  lines  and  surfaces,  whether  concealed  or  visible, 
by  the  proper  geometrical  methods  of  construction,  combined 
with  the  established  conventional  features  of  the  art,  upon  planes 
of  projection.  In  this  it  is  rarely  necessary  to  give  assistance  to 
the  imagination  by  means  of  models,  and  it  is  never  desirable  if 
it  can  be  avoided.  This  elementary  course  embraces  twenty-three 
plates  or  sheets,  each  sheet  constituting  the  exposition  of  some 
principle  or  process,  with  numerous  variations  or  modifications 
Descriptive  Geometry  as  an  abstract  study  does  not  precede  the 
Elementary  Course,  but  is  introduced  after  the  student  has  become 
familiar  with  the  practical  methods  of  worjdng,  and  is  able  to 
draw  accurately,  and  without  mere  copying,  the  necessary  figures. 
Indeed,  the  Elementai-y  C-ourse  of  Binns*  Orthographic  Projections 
and  the  first  problems  of  Descriptive  Geometry  are  in  reality 
practical  and  theoretical  expositions  of  the  same  general  ideas, 
and  should  therefore  be  closely  connected  by  being  embraced  in 
the  same  scheme  and  taught  by  the  saipe  instructor  or  inBtractoin 
In  a  corresponding  manner  the  more  difiicult  problems  of  Descrip- 
tive Geometry,  including  warped  surfaces,  are  brought  into  tba 
second  year's  course. 

The  twenty-three  plates  comprising  the  Elementary  Course,  bat 
not  including  the  problems  of  Descriptive  Geometry,  are  divided 
as  follows : 
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The  first  nine  sheets  relate  to  the  projections  on  horizontal 
and  yertical  planes,  of  points,  right  lines,  surfaces  bounded  by 
right  lines,  solids  bounded  by  plane  polygons,  and  the  intersec- 
tion of  such  solids  by  planes.  The  exercises  begin  with  the  more 
simple  forms,  and  extend  to  the  most  complex  solids  with  internal 
cavities  or  hollow  spaces. 

Four  sheets  are  devoted  to  the  projections  of  curved  lines,  in- 
cluding the  intersection  of  curved  surfaces. 

Five  sheets  are  devoted  to  the  projections  of  the  lines  of  pene- 
tration of  solids ;  two  sheets  to  the  development  of  surfaces ;  and 
three  sheets  to  Isometric  drawing.  In  this  last  a  model  is  in- 
troduced to  test  the  progress  that  has  been  made. 

Each  student  is  required  to  follow  strictly  the  prescribed  course, 
the  problems  being  varied  for  different  individuals  only  in  the 
positions  of  the  planes  or  form  of  curve.  The  course  extends 
through  the  second  half  of  the  first  year,  and  is  obligatory  upon 
all. 

For  the  second  year  an  additional  course  in  continuation  of  the 
first  is  provided  for  those  who  intend  to  pursue  the  profession  of 
Civil  or  of  Dynamic  Engineering,  or  of  Architecture,  and  is  ob- 
ligatory only  upon  these.  This  course  embraces  eighteen  plates 
or  sheets,  one  of  which  is  devoted  to  the  construction,  by  pro- 
jection, of  screws,  springs,  and  nuts ;  three  to  propeller  blades ; 
two  to  spur-gearing ;  three  to  bevel  gearing ;  one  to  the  construc- 
tion of  various  helical  and  cycloidal  curves;  two  to  teeth  of 
wheels;  one  to  cams;  and  five  to  projection  of  shadows  and 
shading  with  the  brush. 

After  this  follows  a  course  of  perspective  based  on  projections, 
a  course  devised  by  Mr.  F.  R.  Honey,  Instructor  of  Drawing  in 
the  Sheffield  Scientific  School.  In  this  new  method  of  perspective, 
every  object  is  first  given  by  its  horizontal  and  vertical  projec- 
tions. The  point  of  sight  and  all  lines  of  sight  are  projected  on 
the  same  planes.  The  picture  plane,  always  in  front  of  the  object, 
is  then  introduced,  cutting  the  planes  or  surfaces  of  sight,  and  the 
intersection  of  the  plane  with  the  visual  surfaces  is  found  by  pro- 
jections. A  course  of  graphical  instruction  in  warped  surfaces, 
including  all  the  more  difficult  problems  of  Descriptive  Geometry, 
completes  the  system. 

It  will  be  seen  that  this  course  embraces  two  full  years  for 
students  of  Engineering  and  Architecture,  before  they  are  allowed 
to  apply  the  knowledge  gained  to  composite  structures  in  their 
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own  professional  line.  But  with  this  preliminary  training  the 
student  is  prepared  to  enter  upon  the  application  of  the  principles 
he  has  learned  to  the  special  art  or  profession  which  he  is  to  fol- 
low. The  third  year  is  devoted  to  this  kind  of  drawing,  but  the 
student  is  no  longer  under  a  drawing-master,  but  under  the  in- 
structor in  the  particular  course  he  has  chosen.  The  special  prin- 
ciples of  another  art  or  profession  are  now  the  main  objects  to  be 
pursued,  the  drawing  being  only  a  means  to  an  end.  This  final 
course  is  not,  therefore,  to  be  considered  as  a  part  of  the  course  of 
drawing,  but  a  course  of  special  study  and  practice  in  composition 
and  design.  Models  are  now  introduced,  but  they  are  not  models 
taken  up  at  random,  but  such  as  illustrate  certain  principles  of 
construction.  The  Civil  Engineer  takes  measurements  of  some 
well-constructed  bridge,  or  describes  and  illustrates  by  drawings 
of  his  own  the  various  methods  of  making  the  foundations  and 
superstructure  of  some  public  building  or  other  Engineering  work; 
while  the  Architect,  following  a  similar  course,  may  be  prepared 
to  extend  his  studies  to  the  preparation  of  designs.  Students  of 
Dynamic  Engineering  require  models  illustrating  the  construction 
of  joints  or  movable  pieces,  pillow-blocks,  steps,  and  other  bear- 
ings or  typical  parts  of  machinery,  the  models  being  accurately 
made  to  a  scale,  and  in  conformity  with  the  best  practice.  The 
construction  of  foundry  patterns  is  also  introduced,  until  finally 
the  complete  construction  of  an  engine,  or  furnace,  or  water-wheel, 
becomes  a  natural  and  simple  process.  It  is  in  this  final  practice 
that  the  principles  of  mechanics,  the  strength  and  qualities  of 
materials,  the  laws  of  motion  and  force,  and  the  general  principles 
of  artistic  design  are  brought  into  requisition. 

Alterations  in  Sheffield  Hall,  and  Enlargement  of  the 
Laboratories. 

During  previous  years  the  limited  extent  of  the  accommodatioDS 
at  the  disposal  of  the  Governing  Board  has  been  felt  in  nothing 
more  seriously  than  in  the  section  of  Chemistry,  and  the  sciences 
depending  upon  it.  With  increasing  classes  the  deficiencies  in 
this  respect  were  becoming  each  year  more  noticeable ;  and  tiie 
completion  of  the  new  building  came  just  in  time,  not  only  to  »• 
lieve  the  pressure  upon  the  already  crowded  accommodations  of 
this  department,  but  to  fiimish  additional  facilities  which,  thcyngh 
long  needed  and  demanded,  could  not  previously  be  giveD.     With 
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this  purpose  in  view  several  of  the  rooms  in  the  old  huilding  were 
during  the  summer  vacation  altered  and  refitted.  In  particular, 
the  large  lecture  room  in  the  third  story  was  changed  into  a  lab- 
oratory of  Elementary  Chemistry,  with  accommodations  for  ninety- 
six  students,  for  the  exclusive  purpose  of  furnishing  instruction  to 
the  members  of  the  Freshman  class.  This  was  thoroughly  equip- 
ped throughout,  so  as  to  be  made  entirely  independent  of  any 
other  laboratory.  That  portion  of  the  laboratory  of  Analytical 
Chemistry  which  had  previously  been  occupied  by  the  Freshman 
class,  was  now  taken  possession  of  and  applied  to  its  proper  use  as 
a  place  of  instruction  for  more  advanced  students.  It  may  serve 
to  illustrate  the  limited  nature  of  the  accommodations  by  which 
the  growth  of  this  section  of  the  school  has  been  prevented  from 
reaching  its  full  natural  development,  to  state  that  all  of  the 
space  vacated  was  immediately  filled  by  the  increased  number  of 
students  desiring  to  follow  this  particular  course.  Not  only  this, 
but  the  additional  accommodations,  we  regret  to  say,  proved  in- 
snfiicient,  and  the  Governing  Board  were  under  the  necessity  of 
declining  several  applications  to  work  in  it.  It  was,  moreover, 
found  necessary  at  the  end  of  the  first  term  to  remove  the  stu- 
dents in  Physiological  Chemistry  to  the  Chemical  lecture  room, 
that  being  temporarily  converted  into  a  laboratory.  It  is  now  the 
intention  of  the  Governing  Board  to  fit  up  an  additional  room, 
No.  13,  in  the  second  story,  to  be  used  as  a  laboratory  of  Phys- 
iological Chemistry.  And  in  view  of  the  fact  that  still  further  in- 
struction will  speedily  be  required  in  Organic  Chemistry,  it  will 
doubtless  be  found  necessary,  as  soon  as  the  means  at  our  disposal 
will  permit,  to  take  possession  of  the  whole  of  the  first  floor  of 
Sheffield  Hall  for  the  purpose  of  furnishing  instruction  in  the 
various  branches  of  this  department. 

Part  of  Room  No.  18,  previously  used  as  a  drawing  room, 
has  also  been  set  off  and  fitted  up  as  a  laboratory  for  Determina- 
tive Mineralogy  and  Blow-pipe  Analysis.  During  the  past  year 
instruction  has  been  regularly  given  to  fifty-four  students  in  this 
branch. 

Up  to  the  present  time  there  had  also  been  a  difficulty  in 
making  a  full  use  of  the  large  collection  of  maps  and  atlases  be- 
longing to  the  school,  from  the  fact  of  their  being  no  place  where 
they  could  be  placed  and  arranged  so  as  to  be  consulted  with 
fEkcility.  Part  of  Room  No.  5  was  accordingly  set  aside  for  this 
purpose,  and  in  this  eight  cases  were  built  for  the  reception  of  all 
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maps  and  charts  belonging  to  the  institution.  Three  of  these 
cases  are  each  five  feet  high,  four  and  a  half  feet  wide,  and  three 
and  a  half  feet  deep.  In  these  are  sliding  shelves  or  trays,  thirty- 
eight  by  fifty-two  inches,  and  four  inches  apart,  for  the  accommo- 
dation of  maps  and  charts  in  fiat  sheets  and  for  relief  maps. 
Above  these  are  three  other  cases  of  the  same  width  and  depth, 
two  of  which  have  fixed  shelves  for  the  reception  of  smaller  rolled 
maps,  and  the  third  for  atlases.  The  remaining  two  cases,  each 
about  three  feet  wide  and  eighteen  inches  deep,  extend  from  floor 
to  ceiling,  and  are  for  the  reception  of  larger  maps  mounted  on 
rollers.  The  arranging  and  cataloguing  of  this  collection  have 
been  begun. 

An  extensive  addition  has  also  been  made  to  the  shelf-capacity 
of  the  library. 

REORGAiaZATION   OF  THE   SeLECT  CoUESE. 

The  facilities  furnished  by  the  new  building  not  only  enabled 
the  Governing  Board  to  add  largely  to  the  completeness  of  each 
of  the  separate  courses,  but  led  them  to  carry  into  execution  a 
project  long  entertained  for  thoroughly  reorganizing  the  course  in 
select  studies  (Course  h.)  A  committee  was  accordingly  ap- 
pointed early  in  the  second  term  to  take  this  matter  into  con8ide^ 
ation,  and  on  the  28th  of  March,  1874,  their  report  was  presented 
to  the  Governing  Board  and  unanimously  adopted.  It  was  de 
termined,  while  giving  a  general  knowledge  of  the  elements  of 
several  sciences,  to  make  one  science  in  particular  more  prominent 
than  the  rest ;  and  Geology,  as  involving  to  a  greater  or  less  ex- 
tent the  study  of  several,  was  selected.  The  course  is  arranged 
in  conformity  with  the  following  plan.  Two  terms  of  Juni(»r 
year  are  devoted  to  Descriptive  Mineralogy  and  Blow-pipe  Anal- 
ysis ;  and  during  the  same  two  terras  Physical  Greography  and 
Astronomy  are  also  studied.  The  third  term  ZoOlogy  and  Botany 
are  begun,  the  study  of  both  being  accompanied  with  exca^ 
sions.  Zo5logy  also  extends  through  the  first  two  terms  of  Senior 
year,  and  during  the  last  term  Meteorology.  With  the  beginning 
of  this  same  year  Geology  is  begun,  and  continues  without  inter- 
mission through  the  third  term,  accompanied  at  proper  seasons  of 
the  year  with  excursions.  It  is  hoped  by  this  course  not  simply 
to  give  to  students  a  more  or  lefis  complete  knowledge  of  the 
elements  of  these  sciences,  but  to^fit  those  who  derae  to  beooiM 
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specialists  in  Gteology,  or  any  one  of  the  sciences  more  closely  al- 
lied to  it,  to  enter  upon  their  graduate  studies  with  a  respectable 
amount  of  suitable  preparatory  knowledge.  The  general  studies 
previously  pursued  by  the  Select  Course,  such  as  French,  Grerman, 
Linguistics,  History,  Political  Economy,  and  English  Litera- 
ture, will  continue  to  be  pursued  as  heretofore.  This  change  in 
the  course  takes  place  at  the  beginning  of  the  next  Academic 
year.  But  one  result  of  the  reorganization  is  the  continuation  of 
the  study  of  German  through  the  third  term  of  Junior  year  for 
the  whole  class,  and  the  arrangement  in  regard  to  this  particular 
study  went  into  effect  this  year. 

Addition  to  the  Corps  of  Permanent  Instructors. 

At  the  meeting  of  the  Corporation  in  June,  1873,  Mr.  John  E. 
Clark,  who  had  for  the  past  year  been  instructor  in  the  school, 
was  elected  to  the  Professorship  of  Mathematics,  at  the  request  of 
the  Governing  Board.  Prof.  Clark  was  graduated  at  the  Uni- 
versity of  Michigan  in  1866,  and  subsequently  had  been  a  pro- 
fessor of  mathematics  in  that  institution  and  in  Antioch  College, 
Ohio.  At  the  time  of  his  first  becoming  connected  with  the  Scien- 
tific School,  he  was  attached  to  the  Government  Survey  of  the 
Northwestern  Boundary. 

The  Library. 

Among  the  most  important  gifts  which  have  been  made  to  the 
Library  during  the  year  are  two  large  volumes  of  plates  of  the 
sections  of  the  several  lines  of  railways  in  Ireland,  executed  under 
the  direction  of  the  Irish  Railway  Commission;  and  one  large 
volume  of  maps  and  plates  of  the  United  States  Lighthouses; 
both  of  which  were  the  gifts  of  Prof.  John  F.  Weir  of  the  Yale 
School  of  Fine  Arts.  Besides  these,  the  Library  has  received  two 
volumes  of  the  Geological  Survey  of  Ohio  from  Mr.  Charles  P. 
Taft  of  Cincinnati,  and  a  number  of  important  official  works  from 
Prof.  F.  A.  Walker. 

The  accession  of  books  by  purchase  has  been  comparatively 
small,  the  income  being  in  a  great  measure  exhausted  by  the  sub- 
scription to  the  current  scientific  periodicals,  and  the  expense  o  f 
binding  back  volumes  of  them  which  have  been  for  years  accumu- 
lating. In  spite  of  the  large  number  of  periodicals  taken,  the 
professors  in  the  school  have  been  and  are  under  the  necessity  of 
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supplementing  them  by  subscription  to  the  journals  especially 
needed  in  their  several  departments,  which  the  Library  fond  has 
not  been  large  enough  to  fomish.  These,  though  the  present 
property  of  the  professors,  are  mainly  kept  in  the  building  and 
are  always  accessible  for  consultation. 

The  number  of  books  having  increased  considerably  during  the 
past  two  years,  it  was  found  necessary  to  increase  still  farther 
the  accommodations  for  receiving  them.  During  the  summer  vaca- 
tion, accordingly,  an  additional  number  of  shelves  was  added, 
capable  of  containing  about  three  thousand  volumes. 

Instruction  in  the  Use  op  the  Plane  Table. 

The  Superintendent  of  the  Coast  Survey,  Prot  Pierce,  having 
again  given  permission  to  the  assistant  in  charge  of  the  survey  of 
the  region  about  New  Haven,  Mr.  Richard  Meade  Bache,  to 
furnish  instruction  in  the  use  of  the  plane  table  and  in  field  work, 
a  class  was  formed  for  this  purpose  from  the  students  of  the 
Scientific  School.  The  summer  vacation  was  spent  by  them  in 
this  study.  Mr.  Bache  has  courteously  furnished  the  Governing 
Board  with  a  report  of  the  result  of  the  instruction,  in  which  he 
expresses  his  thorough  satisfaction  with  the  work  done,  and  the 
zeal  and  ability  displayed  by  the  members  of  the  party,  and  also 
states  that  whenever  practicable  he  has  employed  graduates  or 
undergraduates  of  the  Scientific  School  in  the  surveys  of  this 
region  as  the  best  personnel  at  his  disposal.  From  Mr.  Bache's 
report  it  appears  that  the  first  week  in  July  was  devoted  to  plac- 
ing signals;  the  plane  table  work  then  began,  and  was  finished  on 
the  6th  of  September.  In  this  time  the  survey  of  Oyster  Point, 
with  the  exception  of  the  levelling,  was  executed  upon  the  scale 
of  ^^iF,  each  member  of  the  party  in  turn  using  the  instrument 
The  statistics  of  the  work  are : 

Area,   201.S  acres. 

Principal  shore  lines, 3.39  milea 

Shore  lines  of  creeks,  ditches, 2.18  miles. 

The  map  executed  in  ink  by  Mr.  N.  B.  Craig,  who  from  the 
first  was  employed  by  the  Coast  Survey,  was  contributed  to  the 
Harbor  Commission, 

Contributions  to  the  Study  of  the  New  Haysn  Region. 

For  the  sake  of  enabling  the  Governing  Board  to  add  still 
further  to  the  geographical  data  of  this  region  contained  in  their 
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Seventh  Annual  Report,  Mr.  Bachc  has  also  kindly  famished  the 
following  list  of  positions  and  distances,  determined  (with  the  ex- 
ception of  East  and  West  Rocks)  under  his  direction  last  summer 
by  Mr.  Horace  Andrews,  with  a  six-inch  Garabey  theodolite,  read- 
ing to  6",  by  374  sets  of  angles  of  six  repetitions  each. 

(a.)  Geographical  Poaitiofu  in  the  Vicinity  of  New  Ba/ven,  Conn. 
NameofBtatfon.  Latitude.  Longltade. 

Bast  Rock, 41  19  40.046  12  64  06.033 

West  Rock, 41  19  64.034  72  67  21.743 

Bigelow's  Chimney,  Fair  Haven, 41  18  07.230  72  63  43.926 

South  Church,  near  Oyster  Point, 41  17  51.081  72  56  32.613 

Forbes'  Signal,  east  end  Tomlinson's  Br.,  41  17  45.003  72  63  47.110 

Oyster  Point  Signal, 41  16  56.060  72  66  28.711 

Custom  House  Square  Flag-pole, 41  18  00.420  72  55  06.351 

Car  Shop  small  Chimney  (north), 41  17  39.133  72  56  17.197 

Long  Wharf  Light  House, 41  17  31.416  72  64  36.207 

Canal  Dock  Signal,  white  top  derrick,..  41  17  36.906  72  64  32.442 

First  Congregat'l  Church,  Fair  Haven,  .  41  18  32.387  72  63  17.856 

Fair  Haven  School  House  Cupola, 41  18  32.793  72  63  06.023 

Baldwin's  Cupola,  east  of  Quinnipiac,  ..  41  17  40.243  72  63  21.778 

Water  Signal  (in  water  near  Oyster  Pt),  41  17  17.691  72  66  20.062 

Rogers,  Smith  ftCo's  Cupola,  knob  on  top,  41  18  07.066  72  64  18.471 

Salient's  Cupola,  flag-pole, 41  18  01.336  72  64  26.748 

St.  Patrick's  Church, 41  18  28.324  72  54  22.128 

Grace  Church,  Pair  Haven, 41  18  23.103  72  63  36.792 

Telegraph  Pole  Signal  on  Oyster  Point,.  41  17  07.614  72  56  32.322 

Bridge  Signal,  R.  R.  Bridge,  Oyster  Pt.,  41  17  30,885  72  66  38.916 

Dike  Signal,  West  River  Bridge, 41  16  69.676  72  66  66.278 

Fair  Haven  Baptist  Church, 41  18  3L111  72  53  03.629 

Lancraft's  Cupola,  east  of  Quinnipiac,..  41  18  02.767  72  62  67.389 

(b.)  Distance  between  TriangtMion  Pointa  within  the  New  Ea/ven  Region. 

Feet. 

East  Rook  to  West  Rock, 14,995.82 

•*  Bigelow's  Chhnney, 9,543.11 

"  South  Church, 12,864.47 

"  Forbes'  Signal, 11,731.36^ 

'*  Custom  House  Square  Flag-pole, 11,082.68 

**  Car  Shop  Chimney, 13.386.94 

•*  Long  Wharf  Light  House, 13,219.23 

"  Canal  Dock  Signal, 12,723.54 

"  First  Congregational  Church,  i  7,771.21 

"  Baldwin's  Cupola, 12,685.36 

"  Rogers,  Smith  &  Co's  Cupola, 9,467.21 

"  Sargent's  Cupola, 10,113.66 

"  Grace  Church, 8,099.90 

"  Telegraph  Pole  Signal, 16,781.76 

"  Bridge  Signal, 14,868.66 

"  Lancraft's  Cupola, 11,151.94 

West  Rook  to  South  Church, 14,971.68 

"  Forbes'  Signal, 20,946.01 

"  Custom  House  Square  Flag-pole, 15,466.46 

"  Long  Wharf  Light  House, 19,179.07 

"  Canal  Dock  Signal, 19,033.36 

"  Fair  Haven  Sdiool  House  Cupola, 21,170.72 

•*  Rogers,  Smith  &  Co*s  Cupola, 17,683,63. 
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Feet 

West  Rock  to  Sargent's  Cupola, 17,669.52 

"  Telegraph  Pole  Signal, 18,763.44 

"  Bridge  Signal, 16,474." 

"  Fair  Haven  Baptist  Church, 21,412.48 

South  Chtjboh  to  Bigelow's  Chimney, 8,453.93 

Forbes'  Signal, 8,076.27 

"  Oyster  Point  Signal, 6,576.98 

"  Fair  Haven  Baptist  Church,  .-^ 12,077.54 

"  First  Congregational  Church,  Fur  Haven, 11,100.62 

"  Fair  Haven  School  House  Cupola, 11,966.36 

•*  Grace  Church,  Fair  Haven, 9,413.94 

"  Baldwin's  Cupola, 10,045.34 

"  Rogers,  Smith  &  Co's  Cupola, 6,884.96 

"  St  Patrick's  Church, 6,667.86 

"  Dike  Signal, 6,516.31 

"  Lancraft's  Cupola, 11,904.81 

FoKBBs'  Signal  to  Oyster  Point  Signal, 9,201.71 

"  Car  Shop  Chimney, 6,901.08 

"  Water  Signal, 7,617.60 

"  St  Patrick's  Church, 6,134.17 

Oyster  Point  Signal  to  Water  Signal, 2,276.76 

»  "  Dike  Signal, 2,134.21 

Additions  to  the  Zoological  CoLLBcnoK& 
A.  E.  Yebrill,  Curator;  S.  I.  Sioth,  Assistant 

Early  in  the  year  the  Zoological  Laboratory  wa&  removed  from 
the  old  Trumbull  Gallery  to  the  large  and  conveniently  fumiBhed 
room  provided  in  North  Sheffield  Hall.  In  this  room  cases  have 
been  built  to  contain  the  specimens  and  diagrams  used  to  illustrate 
the  instruction  in  zo5logy  and  geology,  and  also  a  collection  illuflr 
trating  the  fauna  of  New  England.  These  colleotions  are,  as  yet, 
only  partially  arranged.  The  number  of  students  who  have  had 
regular  instruction  and  practice  in  the  laboratory  during  the  year 
has  varied  from  six  to  nine.  Their  work  has  been  mainly  in  the 
direction  of  comparative  anatomy. 

During  the  summer  vacation,  as  in  the  previous  two  years,  the 
curator  and  Mr.  Smith  took  charge  of  the  investigation  of  the 
marine  invertebrates  of  New  England,  in  connection  with  and 
under  the  auspices  of  the  U.  S.  Commissioner  of  Fish  and  Fisb- 
eries.  Prof.  S.  F.  Baird.  A  large  party  of  volunteers  aided  in 
this  work.  Among  these  were  Prof  W.  N.  Rice,  Pro£  BL  E. 
Nelson,  Prof  J.  E.  Todd,  Mr.  J.  K.  Thacher,  and  Mr.  Franklin 
Benner,  all  of  whom  had  previously  studied  in  our  laboratory;  Dr. 
P.  P.  Carpenter,  of  Montreal,  Mr.  G.  Browne  Good,  of  Middl»' 
town,  and  several  others.  These  investigations  were  carried  on 
this  season  in  Casco  Bay,  Maine,  and  adjacent  waters.  Very  large 
and  valuable  collections  of  the  marine  animals  were  made,  ftoa 
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all  depths  to  about  100  fathoms,  and  these,  like  those  of  the  pre- 
vious years,  have  been  sent  here  for  final  study  and  description,  and 
a  full  series  of  the  specimens  is  to  be  permanently  retained  in  our 
museuuL  In  the  autumn  another  series  of  dredgings  were  made 
in  the  waters  farther  off  shore,  at  various  depths  down  to  142 
fathoms,  by  Dr.  A.  S.  Packard  and  Mr.  Caleb  Cooke,  of  Salem, 
Mass.,  for  the  U.  S.  Fish  Commission,  on  the  Coast  Survey 
steamer  Bache.  Their  collection  was  likewise  large  and  valuable, 
and  has  also  been  sent  here  for  study.  Preliminary  reports  on 
these  collections  have  been  published  by  the  curator  in  the  Ameri- 
can Journal  of  Science*  During  the  year  the  curator,  aided  by 
Mr.  Smith  and  Mr.  Harger,  has  also  completed  a  detailed  and  well 
illustrated  Report  on  the  invertebrata  of  the  southern  coast  of 
New  England.  This  has  recently  been  published,  both  as  a  part 
of  the  first  report  of  the  U.  S.  Commissioner  of  Fish  and  Fisher- 
ies, and  separately,  with  new  paging.  This  work  will  greatly  fa- 
cilitate the  study  of  this  department  of  American  zoology,  which 
has  hitherto  been  peculiarly  diflScult,  and  will  be  a  great  aid  to 
our  own  Students  in  zoology. 

The  most  remarkable  specimen  received  during  the  year  consists 
of  portions  of  a  gigantic  cuttlefish  (?  Architevthis  dux  Steenstrup) 
taken  on  the  coast  of  Newfoundland,  and  forwarded,  in  alcohol,  by 
the  Rev.  M.  Harvey.  This  specimen  consists  of  one  of  the  long 
tentacular  arms,  24  feet  in  length,  with  the  large  suckers  well 
preserved ;  several  of  the  shorter  arms,  five  or  six  feet  long ;  and 
the  head,  tail,  and  portions  of  the  body. 

Capt.  C.  H.  Townsend  has  presented  a  large  and  valuable  collec- 
tion of  oysters  from  New  Haven  Harbor,  illustrating  their  various 
stages  of  growth,  from  those  one  day  old  up  to  four  years,  and 
also  variations  depending  upon  their  place  of  growth.  He  also 
gave  several  shells  and  skulls  of  sea-turtles ;  jaws  of  sharks,  etc. 

Mrs.  Sarah  Abraham  has  sent  an  interesting  collection  of  shells, 
etc.,  from  Natal,  collected  by  her  sons,  Wm.  A.,  Chas.  E.,  and 
A.  J.  Abraham. 

Professor  Marsh  presented  a  variety  of  reptiles,  insects,  etc.,  as 
well  as  many  osteological  specimens  collected  on  his  expedition  to 
the  Rocky  Mountains. 

Mr.  J.  F,  Whiteaves  has  sent  duplicates  from  his  dredgings  in 
the  Gulf  of  Saint  Lawrence. 

From  the  Smithsonian  Institution  we  have  received  a  collection 
of  skins  of  Sciuridje,  illustrating  the  monograph  by  Mr.  J.  A.  Allen. 
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A  valuable  collectioD  of  autheDtically  named  Crostacea,  mostly 
from  the  Pacific  and  Indian  Oceans,  has  been  received  from  the 
Museum  of  Paris,  through  M.  Alphonse  Milne-Eklwards,  in  ex- 
change for  a  collection  sent  to  that  institution. 

A  collection  of  Crustacea  and  Echinoderms  from  the  Pacific 
Ocean,  collected  by  the  late  Wul  Harper  Pease,  Esq.,  was  sent  by 
Dr.  P.  P.  Carpenter,  in  exchange. 

The  osteological  collection  has  been  very  much  increased  during 
the  year,  chiefly  by  the  numerous  gifts  from  Professor  Marsh. 

Professor  Dana  has  given  a  large  number  of  pamphlets  and  books. 

Many  other  additions,  of  less  importance,  have  been  made,  which 
will  be  enumerated  elsewhere. 

Several  collections  have  been  sent,  in  exchange,  to  other  instita- 
tions.  Among  these  are  a  collection  of  Crustacea,  sent  to  the 
University  of  Christiania ;  a  collection  of  Crustacea,  sent  to  the 
Museum  of  Paris ;  and  a  collection  of  New  England  marine  inver- 
tebrates, sent  to  Mr.  J.  F.  Whiteaves. 

Additions  to  the  Geological  CoLLBcrioNs. 
0.  C.  Mabsh,  Curator ;  0.  Habgkb,  AasiBtant 

Large  additions  have  been  made  to  the  geological  collections 
during  the  past  year,  the  most  important  of  which  have  been  from 
the  west,  and  mainly  from  the  Tertiary  deposits  of  that  region. 
A  party  from  the  college,  in  charge  of  the  curator,  spent  a  great 
portion  of  the  last  summer  exploring  the  Tertiary  lake  basins  of 
Nebraska,  Wyoming,  Utah  and  Oregon,  visiting  also  later  in  the 
season  Colorado  and  the  Cretaceous  deposits  of  Kansas,  and  secll^ 
ing  for  the  Museum  a  large  collection  of  vertebrate  fossils  from 
these  interesting  localities. 

Among  the  more  important  specimens  obtained  in  this  region 
may  be  mentioned  a  nearly  perfect  skull  of  a  gigantic  Rhinoceros- 
like  animal,  described  and  figured  by  the  curator  in  the  Ameri- 
can Journal  of  Science^  under  the  name  of  JBrontotherium  iftgens. 
Very  important  additional  remains  of  the  Dinocerata  were  also 
obtained,  including  a  perfect  lower  jaw,  thus  completing  oar 
knowledge  of  the  dentition  of  these  animals,  and  deciding  many 
other  important  questions  in  regard  to  their  anatomy.  The  first 
remains  of  Edentates  yet  discovered  in  the  Tertiary  of  this  coon- 
try,  several  new  and  highly  interesting  species'X^fossil  hoiMi^ 
together  with  a  large  number  of  other  mammals,  bi 
and  fishes,  were  among  the  results  of  this  expedition. 
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A  large  and  expensive  collection,  mostly  of  foreign  vertebrate 
fossils,  has  also  been  obtained  from  Europe,  including  a  very  per- 
fect Pterodactyl  from  the  lithographic  slates  of  Eichstadt,  Bavaria, 
the  first  specimen  discovered  showing  the  membrane  of  the  wings. 
Unfortunately,  for  want  of  room,  very  few  of  these  acquisitions 
can,  at  present,  be  placed  on  exhibition. 

Valuable  additions  to  the  osteological  collection  of  this  depart- 
ment have  also  been  made  during  the  year.  Among  these  may 
be  mentioned  two  skeletons  of  the  Rocky  Mountain  goat,  from 
Rev.  Thomas  Condon,  of  Oregon,  several  Mexican  tapirs,  skeleton 
of  an  aye-aye,  a  gorilla  and  a  large  number  of  other  monkeys, 
South  American  rodents,  and  birds.  Mr.  6.  B.  Grinnell,  as  in 
former  years,  has  rendered  important  aid  toward  increasing  the 
collection  in  this  department. 

Many  other  additions  have  been  made,  both  to  the  geological 
and  osteological  departments  of  the  Museum,  all  of  which  will  be 
fully  acknowledged  elsewhere. 

Additions  to  the  Museum  of  Archceology. 

The  collections  in  this  department  have  been  largely  increased 
during  the  year,  although  no  opportunity  is,  as  yet,  afforded  for 
making  them  available  for  study.  Most  of  the  additions  during 
the  year  have  been  from  various  parts  of  this  country,  illustrative 
of  the  Indian  and  other  earlier  races  of  the  continent,  and 
especially  of  the  west,  where  large  collections  of  great  archaeo- 
logical and  ethnological  value  were  secured  by  the  party  in 
charge  of  the  curator.  Many  other  acquisitions  will  be  acknowl- 
edged in  the  list  of  donations. 

ADDmONS  TO   THE   MiNERALOGICAL   COLLECTIONS. 

Q-.  J.  Brush,  Ourator. 

Among  the  more  noteworthy  additions  to  the  mineralogical 
collection  are  a  suite  of  crystallized  minerals  from  the  Argentine 
Republic,  the  gift  of  Dr.  A  Stelzner  of  Cordova ;  a  grand  speci- 
men of  Apophylite  from  the  Ghauts,  the  gift  of  Dr.  N.  Maskelyne 
of  the  British  Museum  ;  a  suit«  of  crystallized  Wulfenite  found  at 
Tecoma  Mine,  Utah,  obtained  by  purchase,  and  a  mass  of  crys- 
tallized barytes  of  260  lbs.  weight,  from  Cheshire,  Conn.,  the  gift 
of  Messrs.  J.  Lanyon  and  John  H.  Leeds. 
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Feb. 

2. 

n.  Thurs. 

ii 

6. 

m.  Mon., 

(1 

9. 

rv.  Thurs. 

i( 

12. 

V.  Mon., 

it 

16. 

VL  Thurs., 

(i 

19. 

Vn.  Mon., 

« 

23. 

Vm.  Thurs., 

It 

26. 

rX.  Mon. 

biarch 

■  2. 

X.  Thurs., 

ti 

6. 

XI.  Mon., 

tt 

9. 

Xn.  Thurs., 

tt 

12. 

Xm.  Mon., 

tt 

16. 

XIV.  Thurs., 

tt 

19. 

PuBuc  Lectubss. 
The  eighth  annual  coarse  of  lectures  to  mechanics  and  others 
was  given  during  the  past  year  in  the  new  lecture  room  in  North 
Sheffield  HalL    The  lecturers  and  their  subjects  are  indicated  in 
the  annexed  programme.  • 

Extinct  Volcanoes  of  the  Pacific  States,  W.  H.  Brewer. 
Motion,  G.  8.  Lyman. 

The  Ancient  Lake  Basins  of  the  Bocky 

Mountains,  0.  G.  Marsh. 

Modem  English)  T.  R.  Lounsbnry. 

Milk,  S,  W.  JohnsoiL 

Sea- Weeds,  D.  G.  Eaton. 

Extinct  Volcanoes  of  the  Pacific  States,  W.  H.  Brewer. 
Strength  and  Elasticity  of  Materials,  W.  A.  Nortoa. 
Results  of  the  Investigations  of  the 

U.  8.  Fish  Commission,  A.  EL  VerrilL 

Steel,  G.  J.  Brush. 

The  Story  of  Biela's  Comet,  H.  A.  Kewton. 

Common  Sense,  President  Porter. 

Animal  Mechanics,  W.P.Trowbridg*. 

Pictures  out  of  the  Census,  F.  A.  Walker. 

NECEssriY  FOR  Incbeased  Endowments. 

The  Governing  Board  are  again  under  the  necessity  of  remind- 
ing the  friends  of  the  institution  of  the  need  of  increased  endow- 
ments if  its  efficiency  is  to  be  maintained.  In  spite  of  additions  to 
the  requirements  in  preparatory  studies,  the  number  of  applicants 
for  admission  every  year  steadily  increases ;  evef y  year  the  pres- 
sure upon  the  limited  resources  of  the  school  becomes  heavier  and 
heavier;  every  year  the  duties  devolving  upon  its  instructon 
assume  a  more  burdensome  character.  Gratifying  as  it  necessarily 
is  to  the  members  of  the  Governing  Board  to  find  the  school 
steadily  growing  in  numbers  and  reputation,  they  can  not  shut 
their  eyes  to  the  fact  that  its  efficiency  may  to  a  greater  or  less 
extent  be  impaired  by  its  very  success,  unless  help  is  famished 
from  outside  sources.  The  fees  received  from  an  increased  num* 
ber  of  students  are  utterly  inadequate  to  pay  for  the  expense  of 
procuring  additional  instructors ;  and  no  satisfactory  instructicm 
can  be  given  by  men  whose  time  and  energies  are  so  absotfoed  in 
the  teaching  of  large  numbers,  that  they  are  Unable  to  keep  vp 
with  the  progress  of  knowledge  and  investigation  in  the  speoiil 
callings  which  they  have  chosen.  Buildings,  and  collections,  sod 
apparatus  are  absolutely  essential  to  the  success  of  a  Bckool  of 
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science  ;  its  progress  will  be  checked,  if  not  entirely  prevented,  if 
these  are  not  provided ;  but  after  all,  it  must  not  be  forgotten  that 
the  true  strength  of  every  institution  lies  in  the  efficiency  and 
ability  of  its  teaching  force  and  the  character  of  the  instruction 
which  is  imparted.  It  is  to  the  desirability  of  strengthening  the 
school  in  this  respect  that  the  attention  of  the  fHends  of  the  insti' 
tution  is  specially  called.  There  are  several  departments  in  which 
it  is  of  the  first  importance  that  fuller  instruction  should  be  pro- 
vided. The  foundation  of  several  new  professorships  is  urgently 
demanded.  And  the  necessity  is  the  more  urgent  because  in  some 
of  these  instances  persons  fully  fitted  to  fill  the  positions  are 
known  to  the  Governing  Board,  and  can  be  now  secured ;  in  the 
necessarily  great  scarcity  of  such  material,  no  school  can  safely 
let  slip  opportunities  for  the  acquisition  of  thoroughly  competent 
men.  In  no  quarter  can  gifts  to  the  institution  be  made  more 
advantageously  than  by  the  endowment  of  new  chairs,  or  by  con- 
tributions to  the  permanent  fund  of  the  institution  which  will 
enable  the  Governing  Board  to  provide  for  additional  instruction 
in  every  department,  where  fuller  instruction  is  demanded. 

Gifts  to  the  Institution^ 

In  addition  to  a  large  number  of  maps  and  atlases,  and  a  port- 
folio of  plates  previously  presented  but  imacknowledged,  the 
School  has  received  from  President  D.  C.  Gilman,  of  the  Univer^ 
sity  of  California,  a  model,  executed  by  Prot  J.  D.  Whitney,  of 
the  moftntain  in  the  Yosemite  Valley,  known  as  the  Half  Dome. 
To  the  same  source  we  are  also  indebted  for  the  mounting  and 
framing  of  twelve  large  photographs  of  California  scenery,  which 
were  presented  to  this  institution  by  Mr.  C.  C.  Watkins,  the  artist« 

Anniversary* 

The  anniversary  exercises  were  held  in  North  Sheffield  Hall  on 
the  evening  of  Monday,  June  23, 1873.  Eight  theses  were  selected 
for  public  reading. 

The  candidates  for  degrees,  with  the  subjects  of  their  theses, 
are  given  in  the  following  schedule.  Those  marked  with  an  aster- 
isk were  read  in  the  evening. 
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CANDIDATES  FOR  DEGREES, 

WITH  THE   SUBJECTS   OF  THEIE  GRADUATING  THSSS8. 

DOCTORS  OF  PHILOBOPHY.    (2) 

AnousTUS  Jat  Dubois,  C.E.,  New  Haven,     A  general  Discossioii  of  Strains  in 

Girders. 
Charles  Sheldok  HAsrmas,  Pli3.,  Harford,    On  Telescopic  Eje-pieoes. 

CIVIL  BK0INEER8.    (3) 

George  Benjamin  CRiTTENDEir,  Ph.B.,  New  Haven,    Design  for  a  Mansard  Boo! 

Truss. 
Harrison  Wheeler  Lindslet,  Ph.B.,  New  Haven.    Design  of  a  Bowstring-Girder 

Drawbridge. 

dynamic  engineers.  CO 
Joseph  Frederic  Klein,  Ph.B.,  New  Haven.    On  the  Economical  Use  of  Steam. 
Thomas  William  Mather,  Ph.B.,  New  Haven,    Design  for  a  Boat  Engine. 

bachelors  of  PHILOSOFHT.    (38) 

John  Winthrop  Aitohinoloss  (Select),  New  York  Oity.    On  the  Railroad  Interests 

of  the  United  States. 
Edgar  Henrt  Summerfield  Bailey  rChemistrj),  Middl^ieUL    On  the  Minerals 

Constituting  a  Rock  from  Litchfield,  Me. 
Alvah  Weed  Bbown  (Civil  Engineering),  Englewood^  N,  J.    On  Steel  versus  Iron 

Rails. 
Moses  Bulkley  (Select),  Brooklyn,  N.  Y.    On  the  Development  of  Trial  by  Jury. 
*WiLLiAM  RiOHTER  COMINGS  (Dynamic  EngineeringX  New  Britam.     On  Steam 

Boilers  and  their  Construction. 
Fillmore  Cogswell  (Civil  Engineering),  Marble  Dale,    On  Narrow  Gauge  Bail- 
roads. 
William  Allen  Cowles  (Civil  Engineering),  New  Haven.    On  the  N.  Y.  and 

N.  H.  R.  R.  Bridge  over  the  Housatonic  River. 
*Charles  Adams  Cragin  (Dynamic  Engineering),  WalHngford.    On  the  Silk  Hio- 

ufactures  of  the  United  States. 
*Neville  B.  Craig,  B.A.  (Civil  Engineering),  PUMmrg^  Pa,     On  the  Railway 

Bridge  over  the  Connecticut  River  at  Middletown. 
Robert  John  Currey  (Select),  San  Frandsoo^  Gal    On  some  of  the  TnfliyyyKaw  of 

Chinese  Immigration  in  the  United  States. 

Francis  Urquhart  Downing,  B.  A.  (Dynamic  EngineeringX  New  Hnwen,    On  the 
Coal  Supply  of  the  United  States. 

Harry  Tatlor  Gausb  (Select),  Wilmington,  DeL    On  the  Rise  and  Doretopmflot 

of  the  Freedom  of  the  Press. 
*Edward  Julius  Hall  (Dynamic  Engineering),  Buffalo,  N.  Y,    On  the  TraaaoiB- 

sion  of  Power  by  Compressed  Air. 
Henry  Sheaff  Hoyt  (Select),  SkuUabwrg,  N,  Y,     On  the  Mound  Bnilden  d 

America. 
♦Robert  Japfray  (Select),  New  York  City.     On  English  Society  in  the  XlVtii 

Century,  as  Illustrated  in  the  Writings  of  Langland  and  Chauoer. 

William  Hampden  Jenks  (Dynamic  EngineeringX  BrookviOe,  Pa,    On  the  Stena 

Engine  Indicator. 
George  Christopheb  Moore  (Dynamic  Engineering),  Birmingham,     On  flj* 

Wheels. 
William  Josiah  Parks  (Select),  Brooklyn,  N  Y,    Oa  some  propoMd  Methods  lor 

the  Representation  of  Minorities. 
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BENJAMDf  POMXBOT  (Dynamic  Engineering),  Souif^MfrL     On  the  Uae  of  Waye 

Lines  in  Ship  Gonstruciion. 
Samuel  Rockwell  (Civil  Engineering),  Bridgehampton,  K  T,     On  Oast-Iron 

Cylinders  for  Files  and  Piers. 
Ahobt  Edwabds  Rowland  (Dynamic  Engineering),  Brooklyn,  N.  T,    On  Steam 

Oauges. 
Edoab  Camp  Savage  (Dynamic  EngineeringX  West  Meriden,    On  Valve-Gearing. 
*WiLLiAM  LucEBN  SoAiFB  (Civil  Engineering),  PitU^jwg,  Pci.     On  Fire-Proof 

Structures. 
Alfred  Lewis  Sellebs  (Dynamic  EngineeringX  Weskhestar,  Pa,    On  Steam  Boiler 

Explosions. 
Chables  Thomfsok  Smith  (Civil  Engineering),  New  York  OUy,     On  the  Beach 

Pneumatic  Tunnel 
Lewis  Rodney  Tatlob  (Civil  Engineering),  HcmiUon,  Va,    On  Wire-Rope  Tram- 
ways. 
*Edwabd  Allen  Wiuon,  B.A.  (Civil  Engineering),  iSt  jLotiw,  Mo,    On  Artificial 

Building  Stone. 
♦Henbt  Goodbich  Woloott  (Select),  FUhkill,  N,  T.    On  the  Transit  of  Venus. 

Prizes. 
The  following  prizes  were  announced  at  the  anniversary. 

CLASS  OF  1878. 

fhr  excellence  m  Oerman,  the  prize  awarded  to  William  L.  Scaitb,  PiUs^ntrg^  Pa, 
For  excellence  in  French,  the  prize  awarded  to  Robebt  Jajtbat,  New  York  City, 
For  excellence  in  Civil  Engineering,  the  prize  awarded  to  William  L.  Soaite,  PiUB- 
hurg,  Pa, 

CLASS  OF  1874. 

For  eocceOence  in  the  Mathematica  of  Junior  Year,  the  prize  divided  between  Allen 
B.  Howe,  lyoy,  N.  Y.,  and  Chables  J.  Mobse,  Poland,  0. 

CLASS  OF  1925. 

For  excellence  in  all  the  studies  of  Freshman  Year,  the  prize  awarded  to  William 

A.  Pbatt,  New  Haven;  with  honorable  mention  of  Qbobob  R.  Eiaebebgeb, 

Apple  River,  HL 
For  excellence  in  Oerman,  the  prize  awarded  to  Chables  W.  Fenn,  Portland,  Me. ; 

with  honorable  mention  of  Geobge  R.  Eleebebgeb,  Apple  River,  lU. 
For  excdlence  in  Mathematics,  the  prize  awarded  to  Chables  Hildebband,  New 

Haven. 
For  eoDceHence  in  Physics,  the  prize  awarded  to  Qboboe  L.  Bbownell,  East  Haddam, 
For  excellence  in  Mechanical  Drawing,  the  prize  divided  between  John  Q.  Bbamlst, 

Bovina,  N.  Y,  and  Whjjam  A.  Pbatt,  New  Haven;  with  honorable  mention 

of  Fbank  T.  Chambebs,  Wilmington,  Del. 
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For  the  College  Tear  1873-74. 


CALENDAR. 


1873. 

11  Sept. 

Thursday, 

First  Term  begins. 

19  Dec. 

Friday, 

First  Term  ends. 

1874. 

Winter  Vacation  of  Two  Weeks. 

3  Jan. 

Saturday, 

Second  Term  begins. 

2  April, 

Thursday, 

Second  Term  ends. 

Spring  Vacation  of  Two  Weeks. 

16  April, 

Thursday, 

Third  Term  begins. 

23  June, 

Tuesday, 

Meeting  of  Appointing  Board. 

23  June, 

Tuesday, 

Anniversary. 

25  June, 

Thursday, 

Gonunencement 

26,  27  June, 

Friday,  Sat, 

Examination  for  Admission. 
Summer  Vacation  of  Zneven  Weeks. 

8,  9  Sept. 

Tues.,  Wed., 

Examination  for  Admission. 

10  Sept 

Thursday, 

First  Term  begins. 

17  Dec. 

Thursday, 

First  Term  ends. 

ABBREVIATIONS. 

8.  H. Sheffield  HalL 

N.  &  H.        •        -        -       -  North  Sheffield  HalL 

TR. Treasury  Building. 

D. Durfee  College. 

F. Famam  OoUege. 

8.  iL South  Middle  College. 

D.  H. Divinity  HalL 

In  the  buildings  belonging  to  the  Sheffield  Scientific  School,  the  rooms  wm 
bered  from  1  to  21  are  in  Sheffield  Hall:  from  26  to  58  in  North  EBiefaeld  HaO. 


C0rp0rati0n  0f  gaU  ^olUQt. 


tie  OoTemor  and  Lientenant-QoTemor  of  the  State  are  ex-qfyieio  members  of  the  Corporation. 


PRESIDENT. 
Rbv.  NOAH  PORTER,  D.D.,  LL.D. 

FELLOWS. 

His  Exckllbnot  CHARLES  R.  INGBRSOLL,  B.A.,  Nbw  Haten'. 
His  Honor  GEORGE  G.  SILL,  M.A.,  Haetford. 
Rev.  LEONARD  BACON,  D.D.,  LL.D.,   Nbw  Haven. 
Rev.  THEODORE  D.  WOOLSEY,  D.D.,  LL.D ,  New  Haven. 
Rev.  HIRAM  P.  ARMS,  D.D.,  Norwich  Town. 
Rev.  GEORGE  J.  TILLOTSON,'^  M.A.,  Hampton. 
Rev.  OLTVBR  B.  DAGGETT,  D.D.,  New  London. 
Rev.  JOSEPH  ELDRIDGE,   D.D.,  Norfolk. 
Rev.  EDWIN  R.  GILBERT,  M.A.,  Wallinoford. 
Hon.  ALPHONSO  TAPT,  LL.D.,  Cincinnati,  0. 
Rev.  DAVIS  a  BRAINERD,  M.A.,  Lyme. 
Rev.  MYRON  N.  MORRIS,  M.A.,  West  Hartford. 
Hon.  WILLIAM  M.  EVARTS,  LL.D.,  New  York  Citt. 
Hon.  WILLIAM  B.  WASHBURN,  LL.D.,  Greenfield,  Mass. 
Rev.  SAMUEL  G.  WILLARD,  M.A.,  Colchester. 
Hon.  HENRY  B.  HARRISON,  M.A ,  New  Haven. 
Hon.  WILLIAM  WALTER  PHELPS,  M.A.,  New  York  Citt. 
MASON  YOUNG,  M.A.,  New  York  City. 


SBORSTARY. 

FRANKLIN  B.  DBXTKR,  M.A. 

TREASURER. 

HENRY  C.  KINGSLEY,  M.A. 
3 


GOVERNING  BOARD, 

APPOINTED  BY  THE  CORPOBATION  OP  TALE  COIXEOE. 


Presideiit. 

Rbv.  NOAH  PORTER,  D.D.,  LL.D. 


(7  TB.)    31  Hillhoase  a? 


Ohairman  and  BzeootiTe  Officer. 
GEORGE  J.  BRUSH,  (3  B.  H.)    14  TrambiiD  st 

Profeeson. 

▲BXAireKD  TK  THM  OSDXB  OV  THXZB  eBAOITATIOV. 

WILLIAM  A.  NORTON, 

Cfivil  Engineering,  (34  K.  &  H.)    72  Prospect  it 

CHESTER  S.  LYMAN, 

Physics  and  Astronomy,  Theorsticai  and  lyaetieaL  (39  K.  &  h.)  88  TrombuD  st 

WILLIAM  D.  WHITNEY, 
languisUcs  and  ly-ench, 

WILUAM  P.  TROWBRIDGE, 

Dynamic  Engineering  (Higcuh  Professor), 

GEORGE  J.  BRUSH, 
Mineralogy. 

SAMUEL  W.  JOHNSON, 

Agriadkirai  and  AnalyHeal  Chemistry, 

WILLIAM  H.  BREWER, 


Agriculture  (Nobton  Professor), 

JOHN  E.  CLARK, 
Maihematics, 

DANIEL  C.  EATON, 


THOMAS  R.  LOUNSBURY, 
EngKsh, 

OTHNIEL  C.  MARSH, 
PaloBontology. 

FRANCIS  A.  WALKER, 

PoHtioai  Economy  and  History, 

OSCAR  D.  ALLEN, 

MetaUurgy  and  Analyticai  Chemistry, 

ADDISON  E.  VERRILL, 
Zoology  and  Cfeology, 


(205  D.)    846  Church  It 

(46  k.  8.  H.)    82Pr(»pectit 

14  Trumbull  il 

(12  an.)    54TnimbQ]liL 

(4aH.)    246  0t»DgeiL 

(66V.&H.)    46CUrkiL 

(41V.&H.)    Sadiem  at,  a  PnqieGi 

(6aB.)    S2Liiiooliiit 

(4  TB.)    9  0Qlk|tiL 

(40v. as.)    SOTmmbiiDiL 

(18 as.)    IMTmqiltit 

(42v.aH.)    1480olhiiA 


LECTURERS  AND  INSTRUCTORS, 

ADDITIONAL  TO  THE   OOYBRNING  BOABD. 


BBia.  Gbk.  a.  von  STBINWBHB,  U.  S.  V. 
Lectarer  en  JRHiary  Science^ 

ALBERT  S.  WHEBLBB, 

German.  710  C9iapel  st 

MARK  BAILEY, 

Elocutknu  (150  F.)    185  Temple  at. 

JOHN  H.  NIBMETBR,  ProleflBor  in  the  Tale  Sduxd  of  the  Fhw  Arts, 

jFWe  Hand  Drawing,  8  Art  Building. 

FREDERIC  R.  HONEY, 

Dtacrip^e  Oeometry  and  PtqjtcUon  Drawmg^  55  N.  &  H. 

SIDNEY  L  SIOTH, 

Zoology.  (42  V.  8.  H.)    148  Oollege  st 

DANIEL  H.  WELLS, 

MMamaUes,  99  Bradley  st 

OSCAR  HARGER, 

Ftibmmiohgy.  (4  Tsu)    42  a  IL 

JOSEPH  J.  SKINNER, 

OwU  Engineering.  68  v.  &  H. 

AUGUST  H.  EDGREN, 

I^ench.  189  George  gt 

HENRY  A.  HAZEN, 

Drawing,  28  Ward  st 

THBOPHIL  M.  PRUDDEN, 

Chemietry,  14  &  h. 

GEORGE  W.  HAWES, 

Mineraiogy.  14  &  h. 

EDGAR  0.  SAVAGE, 

Mechanical  Drawing,  46  N.  8.  H. 

SAMUEL  T.  TYSON, 

Analytieal  Chemisky,  14  &  h. 


BT  AUTHOBITT  Of  THE  SUPEBDiTBltDBMT  Of  THS  SlJftVEfi 

BIGHARD  M.  BACHE,  of  the  U.  &  Coast  Suryqr, 

The  Vm  of  the  Plane  ItiNe,  82  Wall  st 
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OEADVATE  8Tin>S9T8. 


Millbury,  Mass. 
Stratford, 


Jacob  Jackson  Abbott,  tbjs.  New  JBaven, 

Philip  Henry  Adee,  b.a.  Westchester,  N. 

Henry  Prentiss  Armsby, 

Worcester  Free  Ind.  Institute. 
Leonard  S.  Austin,  ph.b. 

EdgarHenrySummerfield  Bailey , ph.b.  Middlefieldy 
Alexander  H.  Bezjian, 

Prof,  of  Physical  Science  in  the 
Central  Torkej  College, 
Alvah  Weed  Brown,  ph.b. 
Fillmore  Cogswell,  ph.b. 
William  Righter  Comings,  ph.b. 
William  Allen  Cowles,  ph.b. 
Neville  B.  Craig,  b.a.,  ph.b. 


29  Prospect  st 
6  Library  st 

172  George  8t 

Stratford. 
46  N.  8.  B. 


Aintah,  Syria^         120  College  st 


Englewood^  Ni  J, 
Marble  Dale^ 
yew  Britain, 
New  Haven, 
Pittsburgh,  Pa. 


Franci8UrqahartDowning,B.A.,PH.B.  New  Haven, 


Charles  Benjamin  Dudley,  b.a. 
James  Ridgway  Gawthrop,  ph.b. 
George  B.  Grinnell,  b.a. 
Oscar  Harger,  m.a. 
George  Wesson  Hawes,  ph.b. 
Henry  Allen  Hazen,  b.a.  ) 

Dartmouth  College,         ) 
John  Ozenbridge  Heald,  b.a. 
William  Hale  Herrick,  b.a.    ) 

Williams  College,  ) 

Frederick  EI.  Hoadley,  b.a. 
Henry  Sheaff  Hoyt,  ph.b. 
Edward  Hopkins  Jenkins,  aA. 
William  Hampden  Jenks,  ph.b. 
Joseph  Taplin  Lovewellf  b.a. 
Frank  Oscar  Maxson,  ph.b. 
John  Beale  Mills,  b.a. 
Samuel  Roseburgh  Morrow,  b.a. 
Charles  Theodore  Morse,  ph.b. 
Daniel  Hobart  Pierpont,  PH.a 
Theophil  Mitchell  Prudden,  ph.b. 
Edgar  Camp  Savage,  ph.b. 


New  Haven, 
Northbrook,  Pa. 
New  Fork  City^ 
New  Haven, 
Boston^  Mass. 


184  College  st 
136  College  St 
187  Temple  St 

19  Park  St 
33  Prospect  st 

83  Olive  st 

16S.B. 

27  Mansfield  st 

6  Library  st 

42  8.  M. 

14  8.  H. 


New  Haven ^      ^  28  Ward  st 

Orange,  N.J.  6  Library  st 

W.  Charleston,  Vt.         47  k.  8.  H. 

New  Haven,  179  Church  st 

Staatsburgh,  N.  T.   488  Chapel  st. 
Falmouth  J  Mass.  47  n.  s.  b. 

Brookville,  Pa.  22  York  8<j. 

Whitewater,  Wise.   34  Prospect  st 
San  Francisco,  Col.        8  Lock  st 


New  Haven, 

42  Elm  9t 

New  Haven, 

163  f. 

New  Haven, 

161  York  It 

North  Haven, 

146  Oil  vest 

New  Haven, 

14  as. 

West  Meriden, 

46v.s.ft 
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Villiam  Lucien  Scaife,  ph.b. 
reorge  Henry  Seyms,  b«a.  ) 

Trinity  College,  J 

oseph  John  Skioner,  ph.b. 
leory  Pease  Starbuck,  b.a.  ) 

Hairard  Uniyeraity,  ) 

amee  Henry  Webb,  as.  ) 

Mass.  Agric.  College,        f 
[enry  Goodrich  Wolcott,  ph^b. 
William  Curtis  Wood,  m.a. 
indrew  Harvey  Young,  b.a.  ) 

Hanoyer  College,  ) 


Pittsburgky  Pa,  8  Lock  st. 

Hartford^  90  Grove  st 

New  Saverij  58  v.  s.  B. 

Nantucket,  Mass,  42  York  sq.  pi. 

HamdeUj  Hamden. 

Fuhkill,  N.  Y.  184  College  st 

New  HaveUy  102  n. 

Hanover,  Lid.  170  George  st 
Graduates,  40. 
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UNDERGRADUATE   STUDENTS. 


SEHIOB  CLASS. 


Nathan  Edward  Beckwith, 
Moses  Taylor  Belcher, 
Charles  Cook  Brewster, 
Bdward  Brush, 
Arthur  Bucklin  Glafiin, 
Franklio  Edwards, 
Charles  Howard  Fitch, 
Edwio  Horace  Forbes, 
LeRoy  Gale, 
Jacob  Houtz  Grove, 
Vincent  Gilpin  Hazard, 
Frazier  Davenport  Head, 
Frank  Leroy  Holt, 
Allen  Brewer  Howe, 
Henry  Hun, 
Lorenzo  M«  Johnson, 
Henry  Jarvis  Kellogg, 
Charles  Hittell  Eillinger, 
Beverly  Livingston, 
Williantt  Pitt  Lynde, 
William  McGrath, 
Charles  James  Morse, 
George  Smith  Needham, 
Eugene  Ernest  Osborn, 
Richard  Deane  Arden  Parrott, 
Claudius  Victor  Pendleton, 
Walter  Brewster  Piatt, 
George  Coffin  Power, 
William  Spencer  Pratt, 
William  Henry  Reynolds, 
William  Rockwell, 
William  Arthur  Rogers, 
John  Muirhead  Stewart, 
Francis  Hill  Stillman, 
William  Richardson  Upham, 
Simeon  Harrison  Wagner, 
John  Charles  Weber, 


New  ffaven^ 
Oarris<m%  N.  Y, 
Norwich, 
Oretnwieh, 
Boston,  Mass^ 


64  Whitney  af. 

66  Trumboll  at 

56  Trumbull  rt. 

26  Prospect  sL 

159  Temple  st 


Northampton^  Afasi.  84  Wall  sL 

New  Haven,  58  Olive  st 

Cromwell,  126  D wight  at 

New  York  City,  Bl  Trumbull  st 

Fredericksburg,  Pa.  23  Prospectst. 

West  Chester,  Pa.  85  High  sL 

St,  Paul,  Minn.  94  Grove  st 

Rockville,  105  Park  et 

Troy,  NY.  1 84  College  st 

Albany,  N.  Y.  28  Prospect  st 

Rochester,  Mass.  23  Prospect  st 

Milford,  26  Prospect  st. 

Lebanon,  Pa.  1 78  Temple  st/ 

New  York  City,  162  Yorkst 

Milwaukee,  Wise.  159  Temple  sU 

Bridgeport,  16  Park  st 

Poland,  0.  46  Hillhouse  st. 

Louisville,  Ky.       .  420  Chapel  it 

Norwalk,  147  York  it 
Greenwood  Works,N.  Y.  159Cbapel8t 

Bozrah,  8  Lock  st 

Waterbury,  165  Temple  st 

Hudson,  N.  Y.  88  Olive  st. 

New  Haven,  17  Htxel  su 

New  Haven,  129  York  it 
Bridgehampton,N.Y.  177  Temple  it 

Covington,  Ky.  503  Chapel  it 

Peekskill,  N.  K  19  Park  rt. 

PlainjUld,  N.  J.  8  Lock  it 

Yonkers,  N.  T.  169  Temple  st 

West  Haven,  IOC  Ciowd  A. 

New  York  Oity^  165  Temple  it 
amoBSy  t?. 
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JIJHIOB  CLASS. 


Charles  Hern*}'  Ailing, 
Caleb  Dakin  Barrett, 
Moses  Bradstreet  Bradford, 
John  Gilbert  Bramley, 
George  Loomis  Brownell, 
Araos  Avery  Browning, 
Charles  Stewart  Bunce, 
Algernon  Taylor  Burr, 
Frank  Taylor  Chambers, 
Edward  Benjamin  Chandler, 
John  Henry  Chapman, 
William  Alexander  Christie, 
Arthur  Eugene  Clarke, 
George  Rufus  Cooley, 
Frederic  Augustus  Coming, 
Chambers  McKibbin  Craig, 
James  Cunningham, 
Charles  William  Fenn, 
Frederic  Hodgeman  Foote, 
Charles  Hamilton  Fox, 
James  Freeland, 
Luther  Henry  Gager, 
Robert  Francis  Gaylord, 
Livingston  Gifford, 
Louis  Emile  Addison  Goll, 
Frank  Holabird  Grant, 
John  Starr  GrifSng, 
William  Cornelius  Hall, 
Henry  Mortimer  Hastings, 
Alfred  Pell  Haven, 
Charles  Hildebrand, 
Thomas  Douglas  Hoxsey, 
William  Read  Howe, 
Julian  Kennedy, 
Edward  Austin  Kent, 
George  Reinard  Kleeberger, 
Wells  Cushraan  Lake, 
Charles  Purdy  Lindsley, 


Birmingham^ 
Amenia,  N.  T, 
Middleiowny 
Bovinoj  AT.  T] 
East  ffaddamj 
Norwich^ 
Olastenhury^ 
Westporty 
Wilmington^  DeL 
Woodstock^ 
New  York  City^ 
Newport^  JR,  I. 
Batavia,  AT.  Y. 
Hamden^ 
Hartford^ 

Alleghany  City,  Pa. 
Piti8ton,  Pa. 
Portland^  Me, 
Port  Henry ^  N.Y. 
Lansingburgkf  AT.  Y. 
New  York  City^ 
Coventry, 
Sherman^ 
Jersey  City^  N.  J. 
Neioarky  N,  J.' 
Olastenbury, 
New  ffaveny 
Buffalo,  N  Y. 
Oswego^  N.  Y. 
New  York  City, 
New  ffaven, 
Paterson,  N.  J, 
Orange,  N.  J, 
StrutherSy  0. 
Buffalo^  N.  Y. 
Apple  River,  HI. 
Lake  Forest,  III. 
New  Haven, 


106  Wall  St 

22^  William  st. 

21  Bradley  si. 

14  Lock  si. 

44  York  sq. 

8  Lock  St. 

8  Elm  St. 

104  Grove  st. 

122  College  st. 

30  Dixwell  av. 

46  Elm  St. 

29  Prospect  st. 

420  Chapel  st. 

106  Crown  st 

88  High  st 

38  Prospect  st 

149  College  st 

186  College  st 

28  Prospect  st 

116  College  st 

92  Grove  st 

209  Elm  st 

Room  B.,  D.  H. 

191  Temple  st 

193  Temple  st 

8  Elm  St. 

114  Chapel  st. 

78  Trumbull  st 

198  Temple  st 

78  Trumbull  st 

16  Chestnut  st 

27  Prospect  st 

64  Whitney  av. 

80  Bristol  st. 

64  Whitney  av. 

80  Bristol  st 

482  Chapel  st 

132  Olive  St. 
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Blanchard  Lynde, 
Albert  Sutton  Macgregor, 
Clarence  Fake  McMurray, 
BurtOD  Mansfield, 
Charles  Aldworth  Majbury, 
John  Charles  Olmsted, 
Edward  Day  Page, 
Frederic  Noah  Pease, 
William  Edward  Peirce, 
Dwight  Edward  Pierce, 
George  White  Polk, 
William  Arthur  Pratt, 
William  Shugard  Righter, 
Walter  Ooe  Roberts, 
William  Babcock  Sawyer, 
Richard  Sharpe, 
Clarence  Hoyt  Stilson, 
Frederick  Moncrieff  Turnbull, 
George  Leland  Upham, 
Thomas  Alfred  Vernon, 
Alonzo  Earl  Weniple, 
William  Rodman  Wharton, 
Alfred  Newton  Wheeler, 
Henry  Stacy  Whipple, 
Edward  Luther  WTiite, 
George  Horace  Wilcox, 
Frederick  Wood, 
Kenjiro  Yamagawa,     * 


Milwaukee,  Wise, 
New  York  City, 
Lansingburghy  N,  T. 
New  ffaveUj 
Norwalk, 
New  York  City, 
South  Orange,  N,  J, 
Ellington, 
Raleigh,  N,  C. 
New  Haven, 
Odessa,  Del. 
New  Haven, 
Newark,  N.  J. 
New  Haven, 
Buffalo,  N.  F. 
Eckley,  Pa. 
Cleveland,  0. 
Hartford, 
Tonkers,  N.  T. 
Brooklyn,  L,  /. 
Brooklyn,  Z.  /. 
Oermantown,  Pa. 
Southford, 
Birmingham, 
Waterhury, 
West  Meriden, 
Norwalk, 
Japan, 


191  Temple  6t. 

191  Temple  at 

116  Colleges!. 

50  LyoD  at 

227  Crown  st. 

189  Church  at 

11  Coll^st. 

44  York  sq. 

72  Temple  st 

120  High  8t 

64  High  8t 

8  Gill  St  . 

187  Temple  St 

8  Brown  st 
120  High  st 

64  High  st 
153  CrowD  st 
134  College  st 
193  Temple  st 
186  College  st 

9  Libraiy  st 
8LockBt 

59  Wooster  st 

106  Wallst 

198  Temple  st 

40  York  sq. 

227  Crown  st 

29  Prospect  st 

JUNIOBS,  66. 
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FBE8HMAH  CLASS. 


Samuel  Forbes  Adam, 
Halsey  Warren  Allen, 
Evelyn  Marcelon  Andrews, 
Benjamin  Phillips  Audubon, 
Alvin  Driggs  Ayers, 
Charles  Eben  Bacon, 
Charles  Loring  Brace, 
James  Henry  Brewster, 
Frank  Elwood  Brown, 
William  McCulloh  Brown, 
Willis  Browning, 
Hermon  Beardsley  Butler, 
Walter  Cleveland  Butler, 
Lloyd  Joseph  Caswell, 
Clarence  Augustus  Claflin, 
Sidney  William  Clark, 
Jocelyn  Plant  Cleaveland, 
Frank  Welles  Crowell, 
John  Moffat  Cunningham, 
Frederick  Perkins  Dewey, 
Charles  Dickinson, 
George  Cornwell  Dunham, 
Edward  Payson  Farren, 
John  Sherman  Fitch, 
Edward  Livingston  Ford, 
Porter  Dwight  Ford, 
Stanley  Forbes, 
Edward  Jasper  Francke, 
Robert  Jackson  Gibson, 
William  Wesley  Gibson, 
Edward  Gillette, 
Charles  Cortledge  Godfrey, 
Thomas  Milburn  Gopsill, 
Jack  Hays  Hammond, 
William  Colt  Harding, 
James  Lawrence  Hough teling, 
Randell  Hunt, 
Saburo  Iwao, 


CancMfi, 

Jersey  City^  N.  J. 
Norwichy 
New  Haven, 
Orange, 
Middletoum^ 
Hastings,  N.  Y, 
New  Haveny 
West  Haven, 
Brookline,  Mass, 
Narmchy 
New  York  City^ 
New  Haven, 
Norwich^ 
HopkintoUy  Mass, 
Hartfordy 
New  Haven, 
Brooklyn,  N.  Y. 
Poughkeepsky  N,  Y, 
West  Haven, 
Fordhamy  N.  Y. 
Southington, 
New  Haven^ 
New  HaveUj 
Niagara  Falls,  N.  Y. 
Washington, 
Sar^  FraneiscOy  Cal, 
New  York  City, 
New  Haveriy 
New  Haven, 
New  Haven, 
Southport, 
Jersey  City,  N.  J, 
San  Francisco,  Cal, 
Long  Meadow,  Mass. 
Chicago,  HI, 
New  Orleans,  La. 
Kumamoto,  Japan, 


127  College  st 

94  Grove  st 

22  Trumbull  st. 

851  Orange  st. 

432  Chapel  st. 

125  Dwight  St. 

189  Church  st. 

49  Chapel  st. 

West  Haven. 

148  York  St. 

8  Lock  St. 

169  Temple  st. 

113  Olive  st 

132  College  st 

167  Temple  st 

223  Elm  st 

140  York  st 

132  College  st. 

149  College  st 

West  Haven. 

193  Temple  st 

66  Bradley  st 

35  High  st 

46  High  st 

120  High  st 

66  Martin  st. 

81  York  st 

7  Library  st 

44  Edwards  st 

44  Edwards  st. 

15  Columbus  st 

7  Library  st 

143  York  st 

8  Elm  St. 

143  Prospect  st. 

167  Temple  st. 

132  College  st 

84  Wall  st 
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William  Brinkerhoff  Jackson, 
Edward  HiDe  JohDsoD, 
Clifford  Pearse  JohDStoo, 
James  Tewksbury  Law, 
John  Richard  Lingren, 
Thomas  Howard  Linsley, 
John  Francis  Luby, 
Max  Mailhouse, 
Howard  Meyer, 
Frederick  Plumb  Miles, 
Hiram  Allen  Miller, 
James  Blair  Murray, 
William  Mayo  Newhall, 
Arthur  Edward  Nichols, 
Miles  Greenwood  Nixon, 
William  Beach  Palmer, 
Edward  Hunt  Phipps, 
Cyrus  Polk, 
William  Allen  Pratt, 
Nathaniel  Chapin  Ray, 
James  Tracy  Richards, 
Charles  Brigham  Rockwood, 
George  Trinble  Rodgers, 
Edward  Lamed  Ryerson, 
Andrew  Gilbert  Sheak, 
William  Atwood  Shelton, 
Edward  Gordon  Sherman, 
Charles  David  Seeberger, 
Cornelius  Sleight, 
George  Watson  Smith, 
LeGrand  Smith, 
James  Clifton  Stone, 
Howard  Stead  man  Talcott, 
George  Franklin  Taylor, 
Francis  Augustus  Terry, 
Allan  Mason  Thomas, 
Frederick  William  Vanderbilt, 
Charles  Williams  Van  Vleck, 
Alfred  Elisha  Walker, 
William  Oakley  Wallace, 
Charles  Alexander  Watson, 


Belleville,  N.  J. 
Jereey  City^  N,  J. 
Lake  Forest,  III. 
Tarrytowfij  N,  Y. 
Chicago^  HI. 
West  Meriden^ 
New  Havetiy 
New  Haven, 
New  York  City, 
Salisbury, 
New  ffaveuj 
Norwich, 

San  Francisco^  Cal. 
Yonkers,  N.  Y. 
Chicago,  III. 
Bridgeport, 
New  Haven^ 
Odessa^  Del. 
Montclair^  N.  J. 
West  Haven, 
New  York  City, 
Indianapolis,  Ind. 
Brookvillej  Fa, 
Chicago,  HI. 
Binghampton,  N.  Y. 
Birmingham, 
Morristoum,  N.  J. 
Chicago,  HI. 
Sag  Harbor,  N.  Y. 
Chicago,  HI. 
Chicago,  HI, 
Leavenworthj  Kan. 
Hartford, 
WillimantiCy 
Lyme, 

Wickford,  R.  I. 
New  York  City, 
Cincinnati,  0. 
Orange^ 
Ansonia^ 


114  Grove  St 

94  Grove  sL 

147  Orange  St 

146  College  8t 
125  Dwightst 

121  Park  st 
21  Nash  St 
49  Meadow  st 
85  Coll^  8t 
127  Crown  st 
244  Crown  st 

182  Coll^st 

SElmst 

11  College  It 

176  Temple  st 

Bridgeport 

56  Olive  8t 

64  High  st 

158  Crown  st 

271  Chapel  st 

120  College  st 

114  Grove  8t 

8Lock8t 

167  Temple  st 

81  York  st 

144  Elm  si 

114  High  8t 

147  Orange  si 
9  Library  si 

167  Temple  si 

167  Temple  H 

167  Temple  it 

147  York  It 

88  High  st 

183  Dwightst 
88  Prospect  It 

85  College  It 
416  Chapel  It 

85  Church  It 
525  Chapel  i 


1 


David  Agnew  Weyer, 
David  Willard  Williams, 
Thomas  Yeatroan, 


STUDENTS. 

MadUon^  Ind, 
GloBtenbury^ 
New  ffaverij 


110  George  at. 
8  Elm  8t. 
86  Elm  8t 
Frebhmbn,  82. 


SPECIAL  STUDENTS  NOT  CANDIDATES  FOB  A  DEGREE. 


Laancelot  Winchester  Andrews, 
Charles  Edwin  Bogue, 
Thomas  Attwater  Boat  wick, 
Charles  Albert  Burt, 
Russell  Henry  Chittenden, 
Stephen  Elijah  Churchill, 
Samuel  Fessenden  Clark, 
Henry  Sheldon  DeForest, 
Frank  R.  Eltzner, 
James  Hall  Foote, 
Franklin  Wilson  Hall, 
Abbott  Kinney, 
C.  G.  Knox, 

Frederick  Anthony  Marks, 
William  Henry  Porter, 
William  James  Rattle, 
Charles  Waterman  Smith, 
Eiiphalet  Gilman  Storer, 
Charles  Wall  Truslow, 
Samuel  Traquair  Tyson, 
A.  B.  Waring, 
Henry  Ellsworth  Wood, 


Springfield,  Mass, 
Crown  Point,  N.  T. 
New  Haven, 
Wallingford, 
New  Haven, 
Stamford,  N  Y. 
Geneva,  III, 
Birmingham^ 
New  Haven, 
Cincinnati y  0, 
KillingtDorth, 
Baltimore,  Md, 
Tankers,  N.  T. 
Wallingford, 
Norfolk, 
Cleveland,  0, 
Hartford, 
New  Haven, 
New  York  City, 
Philadelphia,  Pa, 
Yonkers,  N.  Y, 
Joliet,  m. 


462  Chapel  st. 

187  George  st, 

162  Olive  St. 

169  Temple  st. 

23  Humphrey  st. 

42  York  sq.  pi. 

27  Prospect  st. 

Birmingham. 

201  Wooster  st. 

73  Trumbull  st 

14  Park  St. 

New  Haven  House. 

New  Haven  House. 

169  Temple  st, 

125  High  St. 

134  College  St. 

134  College  st. 

6  Trumbull  su 

44  York  sq. 

14  8.  H. 

New  Haven  House. 

187  Temple  st. 


Special  Students,  22. 


SUMMARY. 

Graduates, 40 

Seniobs, 37 

JUNIOBS, 66 

Freshmen, 82 

Spboul  Students, 22 

Total,       -       .              .       •  24t 
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Objects. 

The  Sheffield  Scientific  School  is  devoted  to  instruction 
and  researches  in  the  mathematical,  physical,  and  natural  scienoefl, 
with  reference  to  the  promotion  and  diffusion  of  science,  and  ako 
to  the  preparation  of  young  men  for  such  pursuits  as  requiie 
especial  proficiency  in  these  departments  of  learning.  It  is  one  of 
the  Departments  of  Yale  College,  like  the  law,  medical,  theologi- 
cal, and  art  schools,  having  its  separate  funds,  buildings,  teachers, 
and  regulations,  but  governed  by  the  Corporation  of  Yale  College, 
which  appoints  the  professors  and  confers  the  degrees.  It  is,  in 
part,  analogous  to  the  academic  department  or  classical  college, 
and,  in  part,  to  the  professional  schools. 

The  instruction  is  intended  for  two  classes  of  students : — 

L  Graduates  of  this  or  of  other  Colleges,  and  other  persons 
qualified  for  advanced  or  special  scientific  study. 

XL  Undergraduates  who  desire  a  training  chiefly  mathematical 

and  scientific,  in  less  part'  linguistic  and  literary,  for  higher 

scientific  studies,  or  for  various  other  occupations  to  which  sach 

training  is  suited. 

II. 

History  and  Organization. 

The  School  was  commenced  in  1847.  In  1860,  a  convenient 
building  and  a  considerable  endowment  were  given  by  Joseph  EL 
Sheffield,  Esq.,  of  New  Haven,  whose  name,  at  the  repeated  re 
quest  of  the  Corporation  of  Yale  College,  was  afterward  attached 
to  the  foundation.  Mr.  Sheffield  has  frequently  and  munificentlf 
increased  his  original  gifts,  and  during  the  past  year,  a  large 
additional  building,  completely  furnished  throughout,  was  finished 
at  his  expense  and  presented  to  the  School 

In  1864,  by  an  act  of  the  Connecticut  Legislature,  the  natioiial 
grant  for  the  promotion  of  scientific  education  (under  the  ooor 
gressional  enactment  of  July,  1862)  was  given  to  this  departmeni 
of  Yale  College,  which  thus  became  "  the  College  of  Agriculture 
and  the  Mechanic  Arts  for  Connecticut.'*  Snce  that  time,  and 
especially  since  the  autumn  of  1869,  numerous  liberal  gifts  hxn 
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been  received  from  the  citizens  of  New  Haven,  and  from  other 
gentlemen  in  Connecticut,  New  York,  and  St  Loais,  for  the  en- 
dowment of  the  School,  and  the  increase  of  its  collections. 

The  action  of  the  State  led  to  the  designation  by  law  of  a  State 
Board  of  Visitors,  consisting  of  the  Governor,  Lieutenant-Gov- 
ernor, three  senior  Senators,  and  the  Secretary  of  the  State  Board 
of  Education ;  and  this  Board,  with  the  Secretary  of  the  Scientific 
School,  is  also  the  Board  for  the  appointment  of  students  to  hold 
the  State  scholarships. 

At  the  request  of  the  Gk)veming  Board,  the  Corporation  of 
Tale  College  has  also  appointed  a  Board  of  Councillors  for  the 
School,  consisting  of  a  number  of  gentlemen  who  have  taken  a 
deep  interest  in  its  welfare,  and  Bave  assiduously  labored  to  secure 
its  success. 

The  Governing  Board  consists  of  the  President  of  Yale  College 
and  the  Professors  who  are  permanently  attached  to  the  School 
There  are  several  other  instructors  associated  with  them,  a  part  of 
whom  are  connected  with  other  departments  of  the  College. 

m. 

Buildings  and  Apparatus. 

The  two  buildings  in  which  the  work  of  instruction  in  the 
Scientific  School  is  carried  on  are  called  Sheffield  Hall  and  North 
Sheffield  HalL  These  contain  a  large  number  of  recitation  and 
lecture  rooms,  a  hall  for  public  assemblies  and  lectures,  chemical 
and  metallurgical  laboratories,  a  photographical  room,  an  astrono- 
mical observatorv,  museums,  a  library  and  reading  room,  besides 
studies  for  some  of  the  professors,  where  their  private  technical 
libraries  are  kept. 

The  following  is  a  summary  statement  of  the  collections  belong- 
ing to  the  School : — 

1.  Laboratories  and  Apparatus  in  Ohemistry,  Metallurgy,  Physics,  Photography, 

and  Zoology. 

2.  Metallurgical  Museum  of  Ores,  Furnace  Products,  etc. 

3.  Agricultural  Museum  of  Soils,  Fertilizers,  useful  and  injurious  insects,  etc 
4«  Collections  in  Zoology. 

6.  Astronomical  Observatory,  with  an  equatorial  telescope  by  Olark  and  Sons  of 

Cambridge,  a  meridian  circle,  eta 
6.  A  collection  of  Mechanical  Apparatus,  constituting  the  "  Collier  Cabinet" 
*t.  Models  in  Architecture,  Geometrical  Drawing,  Civil  Engineering,  Topographical 

Engineering,  and  Mechanics;  diagrams  adapted  to  public  lectures;  instru- 
\  for  field  practice. 
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8.  Maps  and  Charts,  topographioalf  hjdrographical,  geological,  etc. 

The  mineraloglcal  cabinet  of  Professor  Brush,  the  herbarium  of  ProfeBsor  &ewer, 
the  collection  of  native  birds  of  Professor  Whitney,  and  the  astronoiiuoil 
instruments  of  Professor  Lyman,  are  deposited  in  the  building.  ProfenQi 
Eaton's  herbarium,  near  at  hand,  is  freely  accessible. 

Students  are  also  admitted,  under  varying  conditions,  to  the 

College  and  Society  libraries,  the  College  Reading  Room,  the 

Cabinet  of  Minerals  and  Fossils,  the  School  of  the  line  Arts,  and 

the  Gymnasium* 

IV. 

The  Library. 

The  special  technical  library  of  the  Scientific  School  consigts  of 
about  live  thousand  volumes.  Included  in  this  is  the  ^  Hillhouse 
Mathematical  Library''  of  twenty-four  hundred  volumea,  collected 
during  a  long  series  of  years  by  Dr.  William  Hillhouae,  and  four 
years  ago  purchased  and  presented  to  the  Institution  by  Mr.  Shef- 
field. A  Catalogue  of  this  collection  forms  a  supplement  to  the 
Annual  Report  of  the  Governing  Board  for  1870. 

The  following  scientific  journals  are  received  regularly  at  the ' 
Library,  and  are  accessible  to  all  for  consultation. 

▲MEBIOAK. 

Journal  of  the  Franklin  Institute. 
Engineering  and  Mining  Journal. 
Scientific  American. 
Mining  and  Scientific  Press. 
Van  Nostrand's  Eclectic  Engineering  Magasinft. 
•  Railroad  Gkizetta 

Official  Gazette  of  the  U.  S.  Patent  Office. 

Bulletin  of  the  National  Association  of  Wool  ManQfaeturanL 

American  Chemist. 

American  Journal  of  Science. 

XVOLIBH. 

Agricultural  Qazette,  The. 

Annals  and  Magazine  of  Natural  History. 

BuUder,  The. 

Economist,  The. 

Engineer,  The. 

Engineering. 

Farmer's  Magazine. 

Garden,  The. 

Gardener's  Ohronide,  The. 

Grevillea. 

Iron. 

Journal  oi  the  An^ToyoVx^cal^biiifidfieQaA. 
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Journal  of  the  Ghemioal  Sodetj. 

of  the  Iron  and  Steel  Institute. 

Quarterly,  of  Microeoopioal  Sdenoe. 

Quarterlyi  of  Pure  and  Applied  liathematioB. 

Quarterly,  of  Sdenoe. 

Magazine,  The  Botanical 

Mining  Journal,  The. 

Monthly  Noticee  of  the  Royal  Astronomical  Sodety. 

Nature. 

News,  The  Ohemical,  and  Journal  of  Physical  Sdence. 

Philosophical  Magazine,  The  London,  Edinburgh,  and  Dublin. 

FBBHOH. 

Annales  de  Ghimie  et  de  Physique. 

Nouyelles  de  la  Construction. 

des  Ponts  et  des  Chauss^. 

Ajtsbiyes  de  Zodlogie  Ezperimentale  et  Generale. 
Bulletin  de  la  Sod^t^  de  O^graphie. 

de  Sod^t^  Chemique. 

Ck>nnaisance  des  Temps. 
Journal  d' Agriculture  Pratique. 

.  de  Zoologie. 

M^oires  de  la  Soci^  d*Anthropologie  de  Paris. 
Mondes,  Les. 
Revue  Sdentifique. 

Universelle  des  Mines. 

Technologiste,  Le. 

GEBMAK. 

Annalen  der  Landwirthschaft 

der  Ph3rsik  und  Ohemie. 

Archiy  f&r  Anthropologie. 

Beriohte  der  Deutsohen  Chemischen  Gesellsohaft 

Centralblatt  Ohemisches. 

Polytedmisohes. 

Ciyil-Ingenieur,  Der. 

Hedwigia. 

Jahrbuch,  Berliner  Astronomisdies. 

fllber  die  geeammten  Fortschritte  der  Mathematik. 

Journal  fOr  reine  und  angewandte  Mathematik. 
Mildi-Zeitung. 
Nachrichten,  Astronomische. 
Bepertorium  fOr  Bxperunental-Physik,  etc. 
Zeitschrift  fOr  Biologie. 

fOr  Analytische  Chemie. 

ffir  Math,  und  Naturw.  Unterridit 

fflr  Wissenschaftiche  Zoologie. 

Zeitung,  Berg-und  Httttenm&nnisdie. 
Botanisdia. 

NfedflflindiacbM  Ardiiy  /Or  Zoologie. 
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Nomeroas  scientific  joomals,  not  inclnded  in  this  list,  can  be 
found  in  the  private  libraries  of  various  professors,  which  are  de- 
posited in  the  building,  and  are  accessible  for  consultation ;  and  in 
the  College  library  there  are  a  large  number  of  others,  especially 
of  the  proceedings  of  foreign  academies  and  scientific  societies. 

V. 

Instruction  for  Graduate  and  Special  Students. 

Persons  who  have  gone  through  undergraduate  courses  of  study, 
here  or  elsewhere,  may  avail  themselves  of  the  fsM^ilitles  of  the 
School  for  more  special  professional  training  in  the  physical  sciences 
and  their  applications,  gaining  in  one,  two,  or  three  years  the 
degree  of  Bachelob  of  Philosophy,  or,  in  two  additional  yean 
of  Engineering  study,  that  of  Civil  Engineer,  or  of  Dynamical 
Engineer. 

Or,  engaging  in  studies  of  a  less  exclusively  technical  character, 
they  may  become  candidates  for  the  degree  of  Doctor  of  Philos- 
ophy. The  instruction  in  such  cases  will  be  adapted  to  the  par- 
ticular needs  and  capacities  of  each  student,  and  may  be  combined 
with  that  given  by  the  graduate  instructors  in  other  departments 
of  the  University.  This  degree  is  conferred  upon  those  who,  hav- 
ing already  taken  a  Bachelor's  degree,  engage  as  students  in  the 
Department  of  Philosophy  and  the  Arts  for  not  less  than  two 
years  in  assiduous  and  successftQ  study.  It  is  not  given  upon  ex- 
amination to  those  whose  studies  are  pursued  elsewhere.  The  re- 
quirements for  it  will  in  some  cases  exact  of  the  student  more  than 
two  years  of  post-graduate  labor;  so,  especially,  wherever  the 
course  of  undergraduate  study  has  been,  as  in  the  Scientific  School, 
of  less  than  four  years.  The  candidate  must  pass  a  satisCactoiy 
final  examination,  and  present  a  thesis  giving  evidence  of  high 
attainment  in  the  branches  of  knowledge  to  which  he  has  attended. 
A  good  knowledge  of  Latin,  German  and  French  will  be  required 
in  all  cases,  unless,  for  some  exceptional  reason,  the  candidate  he 
excused  by  the  Faculty.    The  graduating  fee  is  ten  dollars. 

Subjects  likely  to  receive  special  attention  are  suggested  u 
follows : — 

Professor  Norton  will  instruct  in  celestial  mechanics  and  ii 
spherical  astronomy. 

Professor  Lyman,  in  the  use  of  meridional  and  other  astronomioti 
instruments,  and  m  aatcoivomical  spectroscopy. 
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Professor  Tbowbbidge,  in  the  principles  of  thermodynamics, 
and  the  artificial  generation,  transfer,  and  utilization  of  heat  as  a 
scarce  of  power. 

Professor  Brush,  in  the  analysis  and  determination  of  mineral 
species,  and  in  descriptive  mineralogy. 

Professor  Johnson,  in  theoretical,  analytical,  and  agricultural 
chemistry. 

Professor  Brewer,  in  agriculture  and  forest  culture,  in  the  use 
of  the  microscope,  and  in  physical  geography. 

Professor  Clark,  in  definite  integrals,  differential  equations, 
analytical  mechanics,  the  theory  of  numerical  approximations,  and 
the  method  of  least  squares. 

Professor  Eaton,  in  structural  and  systematic  botany,  including 
the  North  American  flora  and  the  description  of  genera  and  species. 

Professor  Marsh,  in  palaeontology  and  comparative  osteology. 

Professor  Walkeu,  Id  public  finance  and  in  the  statistics  of  in- 
dustry. 

Professor  Aijlen,  in  analytical  chemistry,  and  in  metallurgy. 

Professor  Vbrrill,  and  Mr.  S.  L  Smith,  in  zodlogy  and  geology. 

The  same  courses  of  study  are  open,  for  a  longer  or  shorter  time, 
to  graduate  students  who  do  not  desire  to  become  candidates  for 
a  degree. 

Students  who  have  taken  the  degree  of  Bachelor  of  Philosophy, 
may  obtain  the  degree  of  Civil  or  of  Dynamic  Engineer  at  the 
end  of  two  academical  years,  by  pursuing  the  following  higher 
course  of  study  and  professional  training. 

The  course  of  study  for  the  degree  of  Civil  Engineer  will  com- 
prise 

1.  Higher  Calculus.    Higher  Geometry.    Theory  of  Numerical  Operations. 

2.  Analytical  Mechanics.     Mechanics  applied  to  Engmeering. 

3.  A  Course  of  Construction  and  Design.    Projects. 

4.  Practical  Astronomy,  with  use  of  instruments,  computations,  etc 

This  course  will  occupy  three  academical  terms. 

To  secure  the  requisite  amount  of  professional  knowledge  and 
practice,  the  candidate  will  be  required  to  furnish  a  comprehensive 
Report  of  the  results  of  an  examination  into  the  existing  condition 
of  some  special  line  of  constructive  art ;  or  to  present  proper  evi- 
dence that  he  has  had  actual  charge  in  the  field,  for  several  months, 
of  construction  or  surveying  parties,  or  held  some  responsihle  po- 
sition deemed  equivalent  to  this. 
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An  elaborate  design  most  also  be  submitted  of  some  projected 
work  of  construction,  based  upon  exact  data  obtained  from  can^ 
ful  surveys  made  by  the  candidate,  and  comprising  all  the  requi- 
site calculations,  and  the  necessary  detailed  drawings,  and  accom- 
panied by  full  specifications  of  the  work  to  be  done,  and  the 
requirements  to  be  met  by  the  contractor. 

The  fee  for  this  degree  is  five  dollars. 

The  course  of  study  for  the  degree  of  Dynamic  Engineer  will 
comprise 

1.  Higher  Calculus,  General  Theory  of  Equations  and  of  Numerical  Operations. 

2.  General  Principles  of  Dynamics  (Analytical  Mechanics).    Including  special 
application  of  these  principles  to  Dynamical  problems. 

3.  Constructions  of  Machines.    Designs. 

4.  Preparations  of  theses  on  special  subjects  in  Dynamic  Engineering. 

During  the  second  year  candidates  will  be  permitted  to  employ 
such  a  portion  of  their  time  as  may  be  deemed  advisable  or  nec- 
essary in  the  examination  of  engineering  works  and  manufacturing 
establishments,  and  may  also  have  the  privilege  of  entering  upon 
professional  practice,  provided  it  is  done  with  the  knowledge  and 
consent  of  the  Professor  of  Dynamic  Engineering,  and  under  such 
circumstances  as  shall  appear  to  him  to  be  favorable  to  professional 
progress. 

An  elaborate  thesis  on  some  professional  subject,  with  an  origi- 
nal design,  or  project,  accompanied  by  proper  working  drawings, 
will  be  required  at  the  end  of  the  second  year. 

The  fee  for  this  degree  is  five  dollars. 

Special  Students. — For  the  benefit  of  those  who,  being  fully 
qualified,  desire  to  pursue  particular  studies  without  reference  to 
the  obtaining  of  a  degree,  special  or  irregular  students  are  received 
in  most  of  the  departments  of  the  School ;  not,  however,  in  the 
Select  Course  or  in  the  Freshman  Class. 

It  should  be  distinctly  understood  that  these  opportunities  are 
not  offered  to  persons  who  are  incompetent  to  go  on  with  regular 
courses,  but  are  designed  to  aid  those  who,  having  received  a  suffi- 
cient preliminary  education  elsewhere,  desire  to  increase  their 
proficiency  in  special  branches. 
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TI. 

Instruction  for  Undergraduate  Students. 

Terms  of  Admission. — Candidates  must  be  not  less  than  sixteen 
years  of  age,  and  must  bring  satisfactory  testimonials  of  moral 
character  from  their  former  instructors  or  other  responsible  per- 
sons. 

For  admission  to  the  Freshman  Class  the  student  must  pass  a 
thorough  examination  in  the  following  subjects : 

English  Grammar — including  spelling  and  composition. 
History  of  the  Untied  States. 
Geography. 

Latin — Six  books  of  Csesar's  commentaries  or  their  equivalent,  and  simple  exercises 
in  prose  composition. 


Arithmetic — ^including  the  metric  system. 

Algebra — Davies'  Bourdon's,  as  far  as  the  general  theory  of  equations,  or  its  equiy- 

alent 
OeomeAry — the  uine  books  of  Davies*  Legendre  or  their  equivalent 
PUme  l^igonometry — including  analytical  trigonometry. 

The  examinations  for  admission  take  place  at  North  Sheffield 
Hall,  on  Friday  and  Saturday,  June  26th  and  27th ;  and  on  Tues- 
day and  Wednesday,  September  8th  and  0th,  1874.  Opportunity 
for  private  examination  may,  in  exceptional  cases,  be  given  at 
other  times. 

Courses  op  Instruction,  occupying  three  years,  are  arranged 
to  suit  the  requirements  of  various  classes  of  students.  The  first 
year's  work  is  the  same  for  all ;  during  the  last  two  years  the 
instruction  is  chiefly  arranged  in  special  courses. 

The  special  courses  most  distinctly  marked  out  are  the  follow- 
ing :— 

(a.)  In  Chemistry  and  Metallurgy ; 

(b.)  In  Civil  Engineering ; 

(c.)  In  Dynamic  (or  Mechanical)  Engineering ; 

(d.)  In  Agriculture; 

(e.)  In  Natural  History; 

(f  )  In  studies  preparatory  to  Medical  Studies ; 

(g.)  In  studies  preparatory  to  Mining; 

(h.)  In  Select  studief*  preparatory  to  other  higher  pursuita.  \f\  bvv^vcv^^s^  <i\fc. 
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The  arraDgement  of  the  studies  is  indicated  in  the  annexed 
scheme. 

FRESHMAN  YEAR. — INTRODUCTORY  TO   ALL  THE   COURSES. 

FiBST  Term — Ot/rman, — ^Whitney's  Grammar  and  Reader.  BinglMh. — Hadlej's 
Brief  History  of  the  English  Language ;  Exercises  in  Composition.  Maihematies. 
Ohiey's  University  Algebra,  Part  III,  Spherical  Trigonometry,  ^hysics. — Atkin- 
son's G^not,  ^th  experimental  lecturer  Chemistry. — Eliot  and  Storer's  Manual ; 
Laboratory  practice.    ElemefUary  Drawing. — Practical  Lessons  in  the  Art  School 

Second  Term — Language,  Physics,  Chemistry,  and  Drawvng. — As  stated  above. 
Mathematics.  —  Peck's    Analytical  Geometry.      Physical   Geography. —  Lectures. 

Third  Trbm— Mathematics. — Church's  Descriptive  Geometry.  Botany. — Graj's 
Lessons.  Other  studies  continued.  Political  Economy. — Elementary  Leclurefl. 
Drawing. — Orthographic  Projection. 

For  the  Junior  and  Senior  years  the  students  select  for  them- 
selves one  of  the  following  courses : — 

(a.)  In  CHEMISTRY  AND  METALLURGY. 

JUNIOR     YEAR. 

FiEST  Term — Theoretical  and  Organic  Chemistry. — ^Lectures.  Chemical  Analf- 
sis. — Fresenius.  Use  of  Blow-pipe.  Laboratory  Practice. — Qualitative  Analyas. 
Exercises  in  English  Composition.     Germain.    Drench. 

Second  Term — Laboratory  Practice. — Qualitative  Analysis,  continued.  Quanti- 
tative Analynis,  begun.  Zoology. — Lectures.  Exercises  in  English  CompodtioD. 
German.    FVench. 

Third  Term — Mineralogy. — Dana's.  Lectures  and  Practical  Exercises.  Zoologrf. 
— Lectures  and  Excursions.  Laboratory  Practice. — Quantitative  Analysis,  con- 
tinued.   Exercises  in  English  Composition.     ^e7ic/i— continued. 

SENIOR     YEAR. 

First  Term — Metallurgy.  Geology. — Dana's.  Lectures  and  Redtations.  Zoti- 
ogy. — Lectures.  Laboratory  Practice. — Volumetric  and  Organic  Analysis.  Dekr- 
minative  Mineralogy.    Exercises  in  English  Composition.     J^encA-— continued. 

Second  and  Third  Terms — MetaQurgy. — ^Lectures.  AgricuUwrai  Chemistry.— 
Recitations  and  Lectures.  Geology. — Dana's.  Lahoralory  Practice, — Mineral  Anil- 
ysis  and  Assaying.    Determinative  Mineralogy.    .^encA— -continued. 

(b.)  IN  CIVIL  ENGINEERING. 

JUNIOR     YEAR. 

First  Term — Mathematics. — Analytical  Geometry  of  Three  Dimenaioiia.  Cbnidi^ 
Differential  Calculus.     Church's  Descriptive  Geometry,  oontinued. 
Drawing. — Mechanical  Drawing.      Exercises  in  English  GompoBitlOQ. 
and  German. 
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Second  Term — MathenuUics. — Differential  aiid  Integral  Calculus.  Astronomy. — 
Loomis's  Astronomy,  with  practical  problems.  Exercises  in  English  Composition. 
French  cmd  Gervmn. 

Thtrd  Term — Mechanics. — Peck's  Elements.  Surveying. — Topographical.  To- 
pographical sketching  in  the  field.  Drawing. — ^Binns'  Second  Course  of  Ortho- 
graphic Projections.  Linear  Perspective.  Isometrical  and  Topographical  Draw- 
ing.    Exercises  in  English  Composition.     French. 

SENIOR     YEAR. 

First  Term — Field  Engineering. — Laying  out  curves.  Location  of  line  of  Rail- 
road, with  calculations  of  excavation  and  embankment.  Henck's  Field  Book  for 
Railroad  Engineers.  SUme  Cutting — ^with  graphical  problems.  Mechanics. — Me- 
chanics applied  to  Engineering.  Geology. — Dana's.  Drawing. — Architectural. 
Exercises  in  Englisli  Composition.    French. 

Second  Term — Civil  Engineering. — Mahan's.  Building  Materials  (Lectures). 
Strength  of  Materials.    Bridge  Construction.     Drawing. — Mechanical.    French, 

Third  Term — Civil  Engineering. — Bridge  Construction,  continued.  Stability  of 
Arches  and  Walls.  Dynamics. — Principles  of  Mechanism.  Steam  Engme.  Hy- 
draulics. — Theory  of  Turbines  and  other  Water  Wheels.  Neville's  Hydraulics. 
DrcoDvng. — Structural. 

(c.)  IN  MECHANICAL  ENGINEERING. 

JUNIOR     YEAR. 

Pure  and  Applied  MaihemaMcs. — Geometry  of  Machinery.  A  nalytical  Geometry 
of  Three  Dimensions.  Differential  and  Integral  Calculus.  Mechanics. — Analytical 
Mechanics.  Drawing. — Binns'  Orthographic  Projections.  Principles  of  Construc- 
tion. Shading  and  Tinting,  and  drawing  from  Patterns.  Metallurgy.  Exercises 
in  English  Composition.     French  and  German. 

SENIOR     YEAR. 

Applied  Mechanics. — Strength  of  Materials.  Theory  of  Machines.  Theory  and 
Construction  of  the  Steam  Engine  and  other  prime  movers.  Mill  work.  Ex- 
amination of  Machinery.  Mechanical  Construction.  Une  of  tools.  Drawing. — 
Drawing  from  actual  Machinea  Designs  of  Machines.  Exercines  in  English 
Composition.     French.     MetaUurgy. 

(d.)    IN    AGRICULTURE. 
JUNIOR     YEAR. 

First  Term — Theoretical  and  Organic  Chemistry  — Lectures.  Experimental  and 
Analytical  Chemistry — ^in  their  Agricultural  applications.  Laboratory  practice. 
French — ^begun.     6^er77»an— continued. 

Second  Term — Agricultural  Chemistry. — Recitations.  Experimental  Chemistry. 
— Laboratory  practice.  French  and  CTtfrmon^-continued.  Physical  Oeography. — 
Lectures.    ZoShgy. — Tjecturea. 
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Third  TEBM^AgricuUural  Chemisiry.-'Jjoctvares.  EdrticuUure  amd  KUAen 
Oardening. — Lectures.  Mineralogy. — ^Lectures  and  Practical  Exercises.  Zoology. 
—Lectures.  EjDperimenial  Chemistry. — Laboratory  practice.  Freneh-^oaollsaQ&L 
Brawing. — Free-hand  practice.    Excursions. — Botanical,  Zoological,  eta 

SENIOR     YEAR. 

First  Term — Agriculture. — Cultivation  of  the  Staple  Crops  of  ihe  Northern 
States.  Lectures.  AgricuUurcU  Zoology. — Orif?in  and  Natural  History  of  Domes- 
tic Animals.  Insects  useful  and  injurious  to  Vegetation.  Lectures.  Geohgy.— 
Dana's  Manual.  /^«7)c^— contiDued.  Excursions. — Agricultural,  Zoological,  Geo- 
logical, etc. 

Second  Term — AgricuUure. — Stock-raising  and  principles  of  Breeding.  Lec- 
tures.   English.    Humafi  Anatomy  and  Physiology. — Lectures.    /^m£^— continued. 

Third  Tbrh — Rural  Economy. — History  of  Agriculture  and  Sketches  of  Hus- 
bandry in  Foreign  Countries.  Adaptation  of  farming  to  soil,  climate,  market,  and 
other  conditions.  Systems  of  Husbandry.  Stock,  sheep,  grain,  and  mixed  farm- 
ing.    Lectures.     Excitrsions. — Agricultural,  Geological,  Zoological,  and  Botanical 

(e.)  IN  NATURAL  HISTORY. 

(Either  Oeology,  Mineralogy,  Zoology,  or  Botany  may  be  made  the  prindptl 
study,  some  attention  in  each  case  being  directed  to  the  other  three  brandies  of 
Natural  History.) 

JUNIOR     YEAR. 

First  Term — Zoology. — Daily  Laboratory  instruction;  Zoological  ExcursicHia. 
Botany. — Gray's  Text-Book;  Use  of  the  Microscope.  Chemistry. — Theoretical 
and  Organic  Chemistry.     French — begun.     G^ertnon— continued. 

Second  Term — Zoology  and  Poteontoto^.—Laboratory  practice.  Lecturea 
Botany. — Lectures;  Gray's  Text-Book.  Physical  Geography. — ^Lectures  and  Reci- 
tations.    Chemistry. — Laboratory  practice.     French  and  German— continued. 

Third  Term — Zoology  and  Pakeoniology. — Laboratory  practice.  Lectures,  Ex- 
cursions (land  and  marine).  Botany. — Excursions.  Practical  exercises.  Gray^ 
Manual.  Mineralogy. — Dana's.  Lecturoa  Practical  exercises.  ^«ficA— contin- 
ued.    Drawing. — Free-hand  practice. 

SENIOR     YEAR. 

First  Term — Language. — Whitney's  Language  and  the  Study  of  Language. 
French. — Selections.  Zoology  and  Palceontology. — Laboratory  Practioe.  Lecturea 
Excursions.  Botany. — Excursions.  Herbarium  studies.  Oeology, — ^Dana's  Ifis- 
ual.     Excursions. 

Second  Term. — Zoology  and  Pakeoniology'-oontmvLed,  Boiamy, — ^HertwrioB 
studies.  Botanical  Literature.  Essays  in  Descriptiye  Botany.  Oeology. — Dna% 
Manual.  AncUomy  and  Physiology. — Academical  Leotares.  F^emek. — Belectki* 
Whitney  on  Language — continued. 

Third  Term. — ZoSlogy^  Botany,  and  /\»2en>nto2o^y— oontiiiued,  with 
Photography. — Practical  instruction. 
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Berides  the  reg^ar  courses  of  lectures  on  structural  and  systematic  Zoology  and 
Botany,  and  on  special  subjects,  studenls  are  taught  to  prepare,  arrange,  and  iden- 
tify collections,  to  make  dissections,  to  pursue  original  investigations,  and  to  de- 
scribe Genera  and  Species  in  the  language  of  science.  For  these  purposes,  large 
collections  in  Zoology  and  Palaeontology  belonging  to  the  College  are  available,  as 
are  also  the  private  botanical  collections  of  Professor  Eaton. 

(£.)  IN  PREPARATION  FOR  MEDICAL  STUDIES. 
During  the  Junior  year,  the  work  of  this  course  will  be  chiefly  under  tne  direc- 
tion of  the  instructors  in  Chemistry.  Especial  altention  will  l)e  given  to  qualita- 
tive and  quantitative  analysis,  in  their  physiological  and  medical  bearings ;  and  to 
the  preparation  and  study  of  the  orKanic  proximate  elements.  In  the  Senior  year, 
the  work  will  bo  chiefly  under  the  direction  of  the  Professors  of  Zoology  and  Bot- 
any. Attention  will  be  paid  in  Zoology  to  comparative  anatomy,  reproduction, 
embryology,  the  laws  of  hereditary  descent,  and  human  parasites ;  and  in  Botany 
to  a  general  knowledge  of  structural  and  physiological  Botany,  and  to  medicinal, 
food-producing,  and  poisonous  plants. 

(g.)  IN  STUDIES  PREPARATORY  TO  MINING. 
Young  men  desiring  to  become  Mining  Engineers,  can  pursue  the  regular  course 
in  Civil  or  Mechanical  Engineering,  and  at  its  close  can  spend  a  fourth  year 
in  the  study  of  metallurgy,  mineralogy,  etc. 

(h.)  IN  SELECT  STUDIES  PREPARATORY  TO  OTHER  HIGHER 
PURSUITS,  TO  BUSINESS,  ETC. 

JUNIOR     YEAR. 

F1B8T  Term.  —  Oerman  and  PoUHceU  Economy  —  continued.  English.  Lang- 
land*s  Piers  Plowman  French — ^begun.  Lectures  and  Exercises  in  Chemistry 
and  Mineralogy.    Lectures  on  the  Physical  Geography  of  Europe. 

Sbcx)N1>  Term. — Oerman,  Frenc^^— continued.  English. — Chaucer.  Astronomy. 
— Loomis's  Astronomy,  with  practical  problema  Modem  History. — Recitations 
and  Lectures. 

Third  Term. — French — continued.  English. — Shakespeare.  Mechanics. — Peck's 
ESements.     Botany  and  Zoology — Lectures  and  Excursions,  and  laboratory  practice. 

SENIOR     YEAR. 

Lanquaoe. — The  study  of  French  is  continued  through  the  year,  and  during  the 
first  two  terms  there  are  recitations  in  Whitney's  Language  and  the  Study  o^ 
Language.  In  English,  Shakespeare,  Milton,  Dryden,  and  Pope  are  the  authors 
studied  throughout  the  year,  and  in  the  order  here  named. 

Natural  Science. — The  study  of  Geology  is  pursued  by  recitations,  lectures, 
and  excursions.  Lectures  are  given  in  Rural  Economy  and  the  Principles  of  Agri- 
culture, and  also  in  Agricultural  Chemistry.  Botany  is  studied  during  the  early 
part  of  the  autumn  term. 

History,  Gboorapht,  and  Political  Economt. — Lectures,  Recitations,  and 
Bzerdaes  will  be  continued  through  the  year. 
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Exerciges  in  English  Composition  are  required  during  the 
entire  course  from  all  the  students.  The  preparation  of  graduat- 
ing theses  is  among  the  duties  of  the  Senior  Year. 

Lectures  on  Military  Science  and  Tactics  are  annually  given. 
Instruction  in  Elocution  is  given  to  all  who  desire  it  the  second 
term  of  Senior  year. 

Drawing. 

The  course  in  drawing  extends  through  the  three  years.  Dur- 
ing the  first  term  and  half  of  the  second  term  of  Freshman 
year,  the  students  practice  free-hand  drawing  at  the  Art  School 
building,  under  the  direction  of  Professor  Niemeyer,  of  the 
Yale  School  of  the  Fine  Arts.  After  the  completion  of  the  course 
in  free-hand  drawing,  instruction  is  given  by  Mr.  F.  R.  Honey, 
during  the  second  half  of  the  year,  in  the  elementary  principles  of 
instrumental  drawing,  embracing  the  whole  of  Binns'  first  course 
of  orthographic  projections,  and  Descriptive  Greometry  as  far  as 
warped  surfaces.     This  course  is  obligatory  upon  alL 

During  the  Junior  and  Senior  years,  instruction  in  drawing  is 
obligatory  only  on  the  students  in  Civil  and  Mechanical  Engi- 
neering. In  the  former  year  the  system  of  instruction  embraces 
Binns'  second  course  in  orthographic  projections,  isometric  draw- 
ing, shades  and  shadows,  tinting,  perspective,  and  warped  sur- 
faces. By  this  method  all  the  problems  in  Descriptive  Geometry 
are  required  to  be  worked  out  on  the  drawing-board  instead  of 
the  black-board.  The  course  exten4s  through  the  entire  year, 
and  is  under  the  direction  of  Mr.  Honey. 

In  Senior  year,  students  are  required  to  apply  the  principles 
of  drawing  already  obtained  to  works  of  construction,  under 
the  general  supervision  of  the  professors  of  Civil  and  of  Dynamic 
Engineering. 

VII. 

Methods  of  Instruction. 
The  instructions  of  this  institution  are  given  chiefly  in  small 
class  rooms,  by  recitations  or  familiar  lectures,  illustrated  by  the 
apparatus  at  the  command  of  the  various  teachers.  In  many 
studies  weekly  excursions  are  made  for  the  purpose  of  collectiog 
specimens  and  examining  natural  phenomena. 

In  Chemistry  and  Metallurgy  the  students  work  several  Jhovs 

daily  in  well  appointed  laboratories,  under  the  direct  BaperinteD- 

dence  j,;^^  J.)je  inftlrvxctox^,  w\d  are  guided  through  systematie 

course  vantitative  axv^  Q^'aX\\.^>AN<i  «sss^^^^a»«^iiig,  and  tht 

blow-  -^rmiiiatioTi  ofi  TK«\«t^^  ^^^  ^'^'^ 
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In  Botany,  during  the  summer  of  Junior  year,  exercises  in 
analyzing  and  identifying  plants  occur  two  or  three  times  a  week, 
followed  hy  practice  in  writing  characters  and  descriptions  of 
plants  from  living  specimens.  Students  are  shown  also  how  to 
collect  and  preserve  specimens  for  future  use,  several  Natural 
Orders  being  especially  indicated  to  each  class  for  special  work  in 
collecting.  In  the  autumn  term  of  Senior  year,  the  work  of 
the  summer  is  continued.  Students  are  then  expected  to  write 
generic  as  well  as  specific  characters,  and  at  the  close  of  the 
term  an  essay  on  some  one  Natural  Order  will  be  required.  Dur- 
ing the  second  and  third  terms,  a  Herbarium  of  the  indicated 
Natural  Orders  will  be  prepared  and  presented  for  examination 
at  the  end  of  the  year. 

In  Zodlogy  weekly  excursions  are  made  during  the  third  term 
of  Junior  and  first  term  of  Senior  year,  in  company  with  the 
instructors,  for  the  purpose  of  observing  the  habits  and  making 
collections  of  marine,  fresh-water,  and  terrestrial  animals  of  all 
classes.  Each  student  is  required  to  prepare  and  present  for 
examination  a  collection  containing  a  specified  number  of  species, 
and  illustrating  the  various  classes  of  animals.  He  must  also  be 
able  to  pass  an  examination  upon  his  collection,  at  least  to  the 
extent  of  explaining  the  classes  illustrated,  and  showing  why 
particular  specimens  belong  to  their  respective  classes. 

In  Geology  excursions  are  made  for  the  purpose  of  examining 
geological  phenomena,  and  seeing  the  rocks  in  place ;  and  along 
with  this  there  are  frequent  visits  to  the  geological  collections  in 
company  with  the  instructor,  for  the  purpose  of  seeing  larger 
series  of  fossils  than  can  be  exhibited  in  the  class  room. 

In  addition  to  the  above,  a  course  of  lectures  is  given  every 
winter  by  the  professors  of  the  school  and  others,  on  topics  of 
popular  interest. 

Till. 

Tuition  Charges. 

The  charge  for  tuition  is  tl50  per  year,  payable  $55  at  the 
beginning  of  the  first  and  of  the  second  term,  and  $40  at  the 
beginning  of  the  third  term.  The  special  student  of  Chemistry 
haa  an  additional  charge  of  170  per  annum  for  chemicals  and  use 
of  apparatus.  He  also  supplies  himself  at  his  own  expense  with 
gaa,  flasks,  crucibles,  etc.,  the  cost  of  which  should  not  ex- 
ceed tlO  per  term.  An  additional  charge  of  $5  ia  auxi\i»U.^  ts^^^^^ 
6 
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to  each  student  for  the  use  of  the  College  Reading  Room  and 
Gymnasium. 

IX. 

Church  Sittings. 

Free  sittings  for  students  in  this  department  of  Yale  College 
are  provided  as  follows : 

In  the  Center  Church  (Cong.) :  Pews  Nos.  36  and  42,  in  the 
North  Gallery. 

In  Trinity  Church  (Episc.) :  Pews  Nos.  175  and  177,  in  the 
North  Gallery. 

In  the  First  Methodist  Church :  Pew  No.  78,  at  the  head  of  the 
West  Aisle  (below). 

Any  of  the  students  may  occupy  a  sitting  in  these  slips.  Those 
who  prefer  to  pay  for  a  sitting  for  a  year,  more  or  less,  in  the 
churches  above  mentioned,  or  in  any  other  church  of  any  denomi- 
nation, will  be  aided  on  application  to  the  Secretary  of  the  School 

Sittings  in  the  Gallery  of  the  College  Chapel  are  free  as  hereto- 
fore to  the  students  of  this  department. 


Degrees. 

Students  of  this  department,  on  the  recommendation  of  the 
Governing  Board,  are  admitted  by  the  Corporation  of  Yale  Col- 
lege to  the  following  degrees.     They  are  thus  conferred : 

1 .  Bachelor  of  Philosophy  :  on  those  who  complete  any  of 
the  three-year  courses  of  study,  passing  all  the  examinations  in  a 
satisfactory  manner,  and  presenting  a  graduation  thesis. 

The  fee  for  graduation  as  Bachelor  of  Philosophy,  including  the 
fee  for  Triennial  Catalogues,  Commencement  Dinners,  etc.,  is  ten 
dollars ;  unless  the  person  taking  the  degree  is  also  an  academical 
graduate,  when  it  is  but  five  dollars. 

2.  Civil  Engineer  and  Dynamic  Enginbeb:  The  requirementt 
for  these  degrees  are  stated  on  pages  49  and  50. 

3.  DocrroB  of  Philosophy:  The  requirements  for  this  degree 
are  stated  on  page  48. 
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XI. 

Terms  and  Vacations. 

The  next  academic  year  begins  Thursday,  September  10,  1874. 
The  vacations  correspond  with  those  of  the  Academical  Depart- 
ment, giving  two  weeks  at  Christmas,  two  weeks  in  the  Spring, 
and  eleven  weeks  in  the  Summer. 

XII. 

Announcement  in  Respect  to  State  Students. 

The  scholarships  established  in  this  School  in  consequence  of  the 
bestowal  upon  it  of  the  Congressional  grants  are  designed  to  aid 
young  men  who  are  in  need  of  pecuniary  assistance  in  fitting  them- 
selves for  agricultural  and  mechanical  pursuits  of  life.  All  appli- 
cants must  be  citizens  of  Connecticut.  In  case  there  are  more 
applicants  than  vacancies,  candidates  will  be  preferred  who  have 
lost  a  parent  in  the  military  or  naval  service  of  the  United  States, 
and  next  to  these  such  as  are  most  in  need  of  pecuniary  assist- 
ance :  and  the  appointments  will  be  distributed  as  far  as  practi- 
cable among  the  several  counties  in  proportion  to  their  population. 
The  appointing  Board  for  the  current  year,  consisting  of  the 
Board  of  Visitors  of  the  State  and  the  Secretary  of  the  School, 
will  meet  on  June  23,  1874,  and  at  about  the  same  time  in  the 
year  18V5,  due  notice  of  which  will  be  given  by  publication  in 
every  county  of  the  State.  All  applications  should  be  made 
previous  to  that  time.  Blank  forms  for  application  will  be  sent, 
when  requested,  by  Professor  Geobob  J.  Brush,  Secretary  of  the 
Appointing  Board. 

XIO. 

Anniversary. 

The  Anniversary  of  the  School  is  held  on  Tuesday  of  the  Com- 
mencement week  in  Yale  College,  June  23,  1874,  when  selections 
from  the  graduation  theses  are  publicly  read.  The  degrees  are 
publicly  conferred  by  the  President  and  Fellows  of  Yale  College 
on  Commencement  Day. 
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REPORT  OF  THE  STATE  BOARD  OF  VISITORS. 


To  the  General  Assembly  of  the  State  of  Connecticut : 

The  State  Board  of  Visitors  of  the  Sheffield  Scientific 
School  are  happy  to  report,  that  though  the  standard  of  admis- 
sion has  been  advanced,  and  is  now  high  compared  with  other 
similar  institutions,  the  whole  number  in  attendance  the  pres- 
ent year  (249)  is  larger  than  in  any  former  year.  Over  one 
thousand  students  have  been  connected  with  it  during  the  past 
ten  years,  and  nearly  three  hundred  have  completed  the  reg- 
ular course.     It  is  one  indication  of  the  wide  influence  of  this 

» 
Department  that  seventy-five  of  its  former  students  are  now 

professors  in  science  in  American  Colleges. 

The  Governing  Board  have  generously  added  three  gratuitous 
scholarships  to  the  twenty-seven  State  scholarships  allowed  by 
law.  These  State  scholarships  have  afiforded  to  many  sons  of 
farmers  and  mechanics  a  free  education  which  they  could  not 
otherwise  have  obtained.  "Among  them  frequently  are  young 
men  who  have  taken  the  first  honors  of  the  School,  and  who 
are  now  occupying  positions  of  usefulness  and  trust'' 
In  behalf  of  the  Board, 

CHARLES  R  INGERSOLL, 

Chairman, 

BiRDSEY   G.    NORTETROP, 
Secretary  of  the  State  Board  of  Education. 

Kbw  HAYXir,  May,  1876. 
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Ten  years  have  now  passed  since  the  Sheffield  ScieDtific  School 
began  to  enjoy  the  benefit  of  the  national  grant  for  the  promotion 
of  technical  and  scientific  education ;  and  in  presenting  their  tenth 
Annual  Report  the  Governing  Board  feel  a  certain  pride  in  refer- 
ring to  what  has  been  accomplished  during  the  first  decade.  The 
number  of  students  is  now  nearly  three  times  as  great  as  when 
the  first  report  was  presented,  and  this  too  in  spite  of  the  &fit 
that  the  reciuirements  for  admission  have  been  steadily  increased. 
The  collections  of  various  kinds  have  received  great,  and  in  wm» 
cases  enormous,  additions.  The  accommodations  of  the  school, 
chiefly  through  the  munificent  liberality  of  Mr.  ShefiSeld^  have 
kept  pace  in  great  measure  with  its  growth.  Indeed,  the  chief 
danger  which  now  threatens  the  institution  is  that  its  efliciency 
will  be  impaired  by  its  very  success;  that  the  number  of  studenti 
will  increase  faster  than  the  limited  resources  of  the  school  esn 
provide  for  them  the  best  instruction.  Still,  with  the  experieMl 
of  the  past  ten  years  before  their  eyes ;  with  the  recollection  ii 
their  minds  of  the  sympathy  and  aid  from  numerous  quartos 
which  thoy  have  received  in  times  of  doubt  and  difficulty;  ail 
with  the  knowledge  that  the  reputation  and  efliciency  of  tkl 
school  have  never  been  so  high  as  now,  the  Governing  Boail 
enter  upon  the  second  decade  with  the  determination  to  keep  il^ , 
as  far  as  lies  in  their  power,  fully  up  to  the  ideal  they  hurt  i 
view,  and  with  the  confidence  that  friends  of  scieutific  educatM 
will  rise  up  to  sustain  them  in  the  future  as  they  have  in  the 

The  most  important  event  of  the  year,  as  regards  the 
of  science  in  the  institution  of  which  the  Sheffield  Scientific 
is  a  part,  is  the  erection  of  the  Peabody  Museum  of  Natural 
tory.     Though  all  departments  of  the  university  will  ahare  ia 
benefits  accruing^  from  this,  the  Scientific  School,  on  account  of  ^H| 


\ 
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nature  of  its  work,  will  be  more  materially  assisted,  not  only  by 
the  increase  of  accommodations  afforded  by  it,  but  by  the  oppor- 
tunities for  special  study  furnished  by  the  vast  collections  and 
laboratories  to  be  deposited  within  it.  The  building  now  in 
process  of  erection  will,  it  is  hoped,  be  completed  during  the 
present  year,  and  full  details  in  regard  to  it  will  be  furnished  in 
our  next  Annual  Report. 

No  alterations  of  importance  have  taken  place  save  the  fitting 
up  of  room  No.  13  in  Sheffield  Hall  as  a  physiological  laboratory  ; 
all  the  room  in  the  analytical  laboratory  being  imperatively  re- 
quired for  its  special  work.  The  apartment  is  large  enough  for 
bat  few  students,  and  is  far  from  realizing  what  is  actually  needed ; 
at  the  same  time,  in  spite  of  its  small  size  and  limited  accommo- 
dations, it  has  already  been  of  good  service. 

National  Aid  to  Schools  op  Science  and  Technology. 

In  accordance  with  a  resolution  adopted  by  the  House  of  Rep- 
resentatives in  Washington,  D  C,  the  following  letter  was  sent 
in  the  latter  part  of  February,  1874,  to  the  President  of  this  in- 
stitution, and  with  it  a  schedule  of  inquiries  in  regard  to  the 
management  and  condition  of  the  School. 

Washinoton,  D.  C,  February  18,  1874. 
T6  Rev.  Noah  Pobtbb,  LL.D.,  President  of  Sheffield  ScunUfic  School  : 

Sir  :  On  the  second  of  the  present  month  the  House  of  Repre- 
sentatives unanimously  adopted  the  following  resolution : 

*'  Reaohed^  Thai  the  Committee  on  Education  and  Labor  is  hereby  instructed  to 
Inquire  into  the  condition  and  management  of  the  Agricultural  and  other  Colleges 
wl£k}fa  have  received  grants  from  the  United  States  under  the  act  of  Julj  2,  1862, 
aod  the  acts  in  addition  thereto ;  also  to  inquire  in  regard  to  the  investment  and 

*  flecority  of  the  funds  of  these  institutions,  and  whether  their  management  is  in 
aooordance  with  the  Constitution  and  laws  of  the  United  States  and  the  conditions 
of  the  aforesaid  grants." 

In  the  discharge  of  the  duty  thus  imposed  upon  the  Committee, 
we  respectfully  address  to  you  the  accompanying  inquiries,  and 
shall  hope  to  receive  your  reply  as  promptly  as  your  convenience 
.  and  the  preparation  of  the  necessary  information  will  permit. 
;^  These  inquiries  are  addressed  to  you  in  no  unfriendly  spirit,  but 
4  in  the  hope  and  belief  that  the  large  majority  of  the  institutions 
'\  contemplated  by  them  have  been  honestly  managed,  and  a  large 

*  portion  of  them  both  honestly  and  wisely.     We  trust  that  the 

*  ;:|«plie8  received  will  be  so  full,  thorough,  and  candid  as  to  prevent 
§  (he  necessity  of  any  further  measures  to  obtain  the  desired  infor- 
^  mation. 

^  \  This  letter  and  the  accompanying  schedules  will  be  forwarded, 
i-vot  only  to  institutions  organized  under  the  act  of  July  2,  1862, 
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but  to  others  of  similar  character  and  object,  in  the  belief  that 
the  officers  of  the  latter  class  will  take  pleasure  in  replying  to  such 
of  the  inquiries  as  are  pertinent  to  their  circumstaDces  and  UkU 
furnish  the  means  of  an  instructive  comparison. 
Yours  respectfully, 

James  Monroe, 
Cfiairman  of  the  Com.  on  Education  and  Labor. 

Many  of  the  inquiries  contained  in  the  schedule  it  was  not 
possible  for  the  officers  of  the  school  to  answer,  there  being  no 
data  iu  their  possession  upon  which  to  found  a  satisfactory  reply, 
but  the  following  statement  was  transmitted,  on  the  16th  of  March, 
1874,  to  the  Committee  on  Education  and  Labor,  and  with  the 
documents  accompanying  it,  is  believed  to  furnish  all  the  info^ 
mation  required  in  regard  to  the  most  essential  points  indicated 
by  the  resolution  of  the  House. 

Statement  regarding  the  Sheffield  Scientific  School,  in  reapoiuie  to  Li- 
qniries  made  by  the  Committee  on  Bducation  and  Ijabor  of  the  Hoqm 
of  Representatives. 

Hon.  James  Monboe,  Chairman  of  the  Committee  on  Education  and  Labor  : 

Sir:  The  Sheffield  Scientific  School  of  Yale  College  was,  by 
Act  of  the  General  Assembly  of  Connecticut,  approved  June  24, 
1 863,  designated  to  be  the  recipient  of  such  income  as  might  be 
derived  from  the  fund  obtained  from  the  sale  of  land-scrip  donated 
to  the  State  by  the  National  Government  in  the  Act  of  Congress, 
approved  July  2,  1862. 

The  laws  of  the  State  [see  document  A,  submitted  herewith] 
placed  the  control  of  the  scrip  under  the  charge  of  the  State 
Commissioner  of  the  School  Fund,  to  be  sold  by  him,  on  terms  to 
be  previously  approved  by  the  Governor  of  the  State,  the 
avails  to  be  invested  in  the  manner  prescribed  by  the  Act  of  Con- 
gress, and  the  income  of  the  fund  to  be  semi-annually  paid  to 
the  President  and  Fellows  of  Yale  College,  to  be  devoted  exclu- 
sively to  that  department  of  Yale  College  known  as  the  Sheffield 
Scientific  School : — the  said  corporation  agreeing  to  carry  out  the 
provisions  of  the  Act  of  Congress,  to  make  an  annual  report,  and 
to  devote  one  half  of  the  income  received  to  free  scholarships  for 
State  students.  Official  information  regarding  the  sale  of  the 
scrip  and  the  funding  of  the  amount  received  therefor  can  only 
be  obtained  from  the  State  authorities.  It  is  believed  to  have 
been  sold  in  the  summer  of  1864  for  seventy-five  cents  an  acre, 
and  that  $185,000  was  received  from  the  180,000  acres  given  to 
the  State.  This  sum  was  invested  in  United  States  ten-forty  gold- 
bearing  6  per  cent,  bonds,  but  by  order  of  the  General  Assembly, 
m  1 865,  this  investment  was  changed  to  Connecticut  State  bonds, 

the  same  amomit^  bearing  6  per  cent,  currency  interest. 
beoeiAv 
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Yale  College  is  believed  to  have  been  among  the  first  institu- 
tions in  the  country  to  recognize  the  importance  of  the  kind  of 
education  contemplated  in  the  Act  of  Congress  of  July  2,  1862. 

The  Corporation  of  this  College,  in  August,  1846,  established  a 
professorship  of  Agricultural  Chemistry  and  of  Vegetable  and 
Animal  Physiology,  and  at  the  same  time  they  also  established  a 
professorship  of  Practical  Chemistry,  for  the  avowed  purpose  of 
"  giving  instruction  to  graduates  and  others  not  members  of  the 
undergraduate  classes,  in  respect  to  the  Application  of  Chemistry 
to  Agriculture,  to  the  Manufacturing  Arts,  to  the  exploration  of 
the  resources  of  the  country  and  to  other  practical  uses." 

The  following  professorships  have  since  been  established  : 

1852,  Civil  Engineering.  1864,  Zoology. 

1856,  Metallurgy.  1865,  Mining. 

1856,  Analytical  Chemistry.  1866,  Palaeontology. 

1859,  Industrial  Mechanicf*  and  Physics.  18*70,  Dynamic  Engineering. 

1860,  French  and  German.  18*71,  Mineralogy. 

1863,  Physical  Geography.  1871,  English. 

1864,  Agriculture.  1872,  Political  Economy. 
1864,  Botany.                                               1873,  Mathematics. 

Besides  the  incumbents  of  these  chairs,  the  National  Govern- 
ment in  1866  detailed  an  army  officer  to  act  as  professor  of  Mili- 
tary Science,  and  a  large  number  of  lecturers  and  assistant  in- 
structors have  from  time  to  time  been  employed :  for  a  detailed 
list  of  these  reference  is  made  to  the  Annual  Reports,  Nos.  1-8, 
herewith  submitted. 

In  1860  this  school  was  provided  with  a  commodious  building, 
by  the  munificence  of  Joseph  E.  Sheffield,  Esq.,  of  New  Haven, 
and  the  department  was  subsequently  named,  by  the  Corporation, 
the  Sheffield  Scientific  School  iff  Yale  College.  Although  the 
school  already  provided  almost  everything  contained  in  the  Act 
of  July,  1862,  the  authorities,  in  1864,  in  anticipation  of  the  re- 
ception of  the  income  from  the  National  Grant,  enlarged  its  fac- 
ulty by  the  appointment  of  special  professors  of  Agriculture,  of 
Botany  and  of  Zoology,  and  made  provision  for  instruction  in 
Military  Science,  which  latter  has  been  regularly  given  up  to  the 
present  time;  and  it  is  believed  that  in  every  particular  they 
have  conscientiously  endeavored  to  carry  out  the  intent  of  the 
Congressional  Act. 

The  income  from  the  National  Grant  is  recognized  as  having 
been  of  the  greatest  service  in  making  efibctive  a  plan  already 
operating  fairly,  but  needing  further  pecuniary  aid  to  ensure  a 
more  complete  success.  The  first  year  (1864-65),  as  the  fund 
was  invested  in  ten-forty  bonds  and  gold  was  at  a  great  pre- 
mium, the  income  was  larger  than  at  any  subsequent  period  :  for 
the  past  seven  years  it  has  been  uniformly  $8,100  per  annum. 
For  an  abstract  of  income  and  expenses  see  table  on  the  next  page. 
Our  books  are  not  kept  in  such  a  way  as  to  give  the  data  called  for 
in  your  printed  list  of  inquiries.  A  full  and  detailed  account  of 
the  contnbutions  to  the  Sheffield  Scientific  School  may  be  found  on 
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pp.  32-36  of  the  Seventh  Annual  Report,  bent  herewith,  and  liats 
of  contributions  to  the  collections  of  models  and  specimens  are 
published  in  each  Annual  Report  The  funds  of  this  department 
are  kept  entirely  distinct  from  those  of  other  departments  of  the 
College. 
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State  Inspef!tion, — By  an  Act  of  the  General  Assembly  of  the 
State  of  Connecticut,  a  l^ard  of  Visitors  is  constituted  whose 
duty  it  is  to  inspect  the  school,  and  see  that  the  conditions  of  the 
Congressional  Act  are  fulfilled,  and  annually  to  make  a  report  to 
the  Legislature,  and  also  to  examine  and  determine  the  claims  of 
candidates  for  State  Scholarships.  The  visits  of  the  Board  of 
Visitors  have  been  at  least  twice  each  year,  and  their  reporta  are 
herewith  submitted.  The  number  of  the  State  Scholarships 
allowed  by  law  is  27,  but  the  authorities  of  the  school  have  for 
several  yeare  permitted  30  to  be  admitted,  in  order  to  allow  an 
equitable  distribution  of  scholarships  to  each  of  the  counties  in 
the  State. 

Buildings  and  Apparattis, — The  school  now  occupies  two  large 
buildings,  the  descriptions  of  which  in  full  are  to  be  found  in  the 
Second  and  Eighth  Annual  Reports.  These  buildings,  with  fi^ 
tings  and  the  lots  of  land  upon  which  they  stand,  were  the  gifts 
of  Joseph  E.  Sheffield,  Esq.,  of  New  Haven,  and  cost  about 
$215,000.  The  apparatus,  models,  and  cabinets  in  Agriculture, 
Mechanics,  Physics,  Astronomy,  Civil  and  Mechanical  £nginee^ 
ing.  Metallurgy,  Mining,  Zoology  and  Botany,  with  the  tecnnical 
library  numbering  6,000  volumes,  are  valued'  at  $75,(»00 ;  but  this 
does  not  include  private  libraries,  collections,  and  cabinets  of  the 
professors,  freely  accessible  to  students,  which  may  be  valued  at 
more  than  $40,000  additional.  The  members  of  this  department 
have  also  free  access  to  the  library  of  the  University,  as  well  at 
to  the  Natural  Ilistory  and  other  collections  and  cabinets. 

Imtrurtors  and  other  Officers. — The  number  of  professors,  lec- 
turers, instructors  and  assistants  for  each  year  since  the  receipt  of 
the  income  from  the  Congressional  land  grant  is  definitely  stated 
in  each  Annual  Ke^tl,  wv^lot  \\i^  <iraxTQut  year,  Uie  Report  not 
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having  yet  been  issued,  the  particulars  may  be  found  in  the  Pro- 
gramme sent  herewith. 

The  instructors  at  present  number  30  and  with  three  exceptions 
have  no  connection  with,  and  do  not  instruct  in,  any  other  depart- 
ment of  the  University.  Their  salaries  are  paid  exclusively  n'om 
the  funds  of  this  department.  In  this  connection  it  may  be  well 
to  r(?mark  that  the  President,  Treasurer  and  Secretary  of  the 
University,  whose  names  appear  on  the  Programme,  receive  no 
pecuniary  compensation  from  the  funds  of  the  school. 

Students, — Over  one  thousand  students  have  been  connected 
with  the  school  in  its  various  sections,  and  some  280  have  com- 
pleted regular  undergraduate  courses  connected  with  this  depart- 
ment of  (College.  The  current  year  242  are  present:  of  these  37 
are  graduate  students,  185  are  in  the  undergraduate  courses,  and 
20  are  spec^ial  students. 

Section  of  AgrictUture. — The  school  has  always  had  students 
pursuing  Agricultural  studies,  although  the  number  taking  the 
regular  Agricultural  course  has  been  small.  Nevertheless  its 
teachers  in  Agriculture,  from  the  foundation  of  this  department, 
have  wielded  a  powerful  influence,  not  only  in  this  State,  but  also 
througliout» the  whole  country,  in  matters  appertaining  to  both 
practical  and  scientific  Agriculture.  The  names  of  the  late  Pro- 
fessors John  P.  Norton  and  John  A.  Porter,  the  first  two  occu- 
pants of  the  chair  of  Agricultural  Chemistry,  will  be  long  crate- 
fully  remembered  throughout  New  England  and  the  Middle 
States  for  the  earnest  and  successful  endeavors  they  put  forth  to 
promote  a  sound  agriculture.  And  the  present  incumoents  of  the 
chairs  of  Agriculture  and  Agricultural  Chemistry  are  everywhere 
acknowledged  as  among  the  foremost  men  in  their  respective 
departments. 

Professor  Johnson  has  conducted  researches  in  our  laboratory 
of  vast  importance  to  j*gnculture,  and  his  critical  analyses  of 
manun'S  and  his  exposure  of  worthless  or  spurious  fertilizers  have 
been  the  means  of  saving  hundreds  of  thousands  of  dollars  to 
citizens  of  this  State,  besides,  by  the  publication  of  this  informa- 
tion, benefitting  very  materially  the  larmers  of  other  sections  of 
the  country.  Professor  Johnson's  volumes  entitled  "  How  Crops 
Grow  "  and  "  How  Crops  Feed "  have  been  introduced  as  text- 
books in  ms^ny  Agricultural  Colleges,  and  other  institutions  where 
Scientific  Agriculture  ia  taught.  They  have  not  only  been  widely 
circulated  in  the  United  States,  but  these  works  have  also  been 
republished  in  England,  and,  with  a  highly  commendatory  intro- 
duction by  Baron  von  Liebig,  have  been  translated  into  German 
by  his  son,  Herman  von  Liebig,  for  the  benefit  of  German  agricul- 
turists. During  the  past  year  those  books  have  been  translated 
into  liussian  and  published  in  St.  Petersburg,  for  the  improve- 
ment of  the  farmers  of  Russia.     We  have  no  farm. 

Section  of  Civil  and  Mechanical  Engineerina, — In  the  chairs 
of  Civil  and  Mechanical  Engineering,  the  school  has  had  the  good 
fortune  to  secure  as  professors  two  eminent  graduates  <^t  1^% 
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West  Point  Military  Academy,  and  under  these  gentlemen  the 
institution  has  trained  a  large  number  of  men  who  are  occupying 
important  positions  as  engineers  in  the  survey,  construction  and 
care  of  railways  and  other  public  works,  mines  and  manufacturing 
establishments.  Draughting,  designing  and  practical  experience 
with  instruments  in  the  field  are  among  the  requirements  in  this 
course.     We  have  no  machine-shop  for  students. 

Chefnistiy,  Mineralogy  and  Metallurgy. — In  the  section  of 
practical  Chemistry,  Geology,  Mineralogy  and  Metallurgy  the 
school  has  from  its  earliest  establishment  furnished  analytical 
chemists,  assayers,  metallurgists,  mineralogists,  and  geologists, 
who  have  done  good  service  m  their  several  callings. 

Besides  these  the  school  has  contributed  trained  men  to  the 
U.  S.  Coast  Survey,  the  Hydrographic  Bureau,  the  National  Ob- 
servatory, and  geologists  and  explorers  and  topographers  for 
the  Government  service  in  connection  with  the  U.  S.  Engineering 
Department,  among  whom  may  be  mentioned  Clarence  King, 
Geologist  in  charge  of  the  40tn  Parallel  Geological  and  Topo- 

fraphical  Survey,  who  with  other  members  of  his  corps  graduated 
ere. 

But  perhaps  the  most  signal  service  which  the  Sheffield  Scien- 
tific School  may  justly  claim,  is  the  education,  in  whole  or  in  part, 
of  75  professors  in  science,  who  are  occupying  positions  of  re- 
sponsibility in  connection  with  colleges  in  different  parts  of  our 
land. 

Special  Students, — In  addition  to  the  regular  courses,  the  advan- 
tages of  the  school  have  always  been  open  to  persons  not  candi- 
dates for  degrees  or  desiring  to  take  a  complete  course,  but 
wishing  to  spend  a  longer  or  shorter  time  in  the  study  of  some 
particular  subject.  It  has  thus  afforded  an  opportunity  for  stu- 
dents, specialists,  and  others  engaged  in  practical  affairs  to  per- 
fect themselves  in  some  branch  of  knowledge  essential  to  further 
progress.  A  list  of  these  special  students  for  each  year  can  be 
found  in  the  programme  appended  to  the  Annual  Report. 

While  affording  a  "  liberal  and  practical  education "  in  many 
different  kinds  of  technical  science,  it  has,  however,  been  kept 
steadily  in  view  as  the  leading  object  of  this  department  to  incul- 
cate a  love  of  science  for  its  own  sake,  thereby  to  foster  original 
research  and  extend  the  bounds  of  knowledge,  as  it  is  firmly 
believed  that  by  this  method  the  resources  of  the  country  wiU 
be  most  rapidly  developed,  the  mechanical  arts  advanced  and 
perfected,  and  the  methods  and  appliances  of  agriculture  improved. 
It  has  been  hoped  and  expected  that  no  small  proportion  of 
those  trained  here  would  devote  themselves  to  soientino  investi- 
gation, and  by  their  knowledge  and  skill  prevent  the  sinking  of 
capital  in  worthless  schemes,  expose  fraudulent  and  ignorant 
eftorts  to  deceive  the  public,  and  by  the  application  of  the  princi- 
ples of  science  so  improve  the  processes  prevailing  in  Agricultare 
and  the  Mechanic  Arts  as  to  benefit  the  whole  country  by  b^ie- 
fitting  the  productive  and  laboring  classes.  In  this  hope  we  hftTe 
not  been  disappointed. 
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In  concluding  this  statement,  the  aathoritios  desire  to  express 
to  the  Honorable  Committee  their  very  grateful  acknowledgments 
of  the  essential  service  which  the  income  from  the  National  Land 
Grant  has  rendered  to  this  institution.  While  struggling  to  accom- 
plish the  very  objects  included  in  the  Act  of  Congress,  this  help, . 
proffered  at  a  most  critical  period  in  our  history,  brought  certainty 
of  success  where  there  had  been  doubt  and  rendered  our  plan  im- 
mediately effective.  This  gift  has  also  been  the  means  of  afford- 
ing to  many  persons  in  this  State,  from  the  farm  and  the  shop,  a 
free  education,  which  without  the  Government  aid  they  never 
could  have  obtained.  Among  these  are  young  men  who  have  fre- 
quently taken  the  first  honors  of  the  school  and  are  now  occupy- 
ing positions  of  usefulness  and  trust. 

It  has  been  found  impracticable  to  respond  in  detail  to  the 
questions  contained  in  the  printed  list  of  inquiries,  and  the  fore- 
going  statement  is  respectfully  offered  as  being  a  full  exhibit  in 
regard  to  all  points  where  the  National  Government  has  relations 
with  us. 

If  further  information  regarding  the  character,  organization 
and  workingc  of  the  Sheffield  Scientific  School  is  desired,  it  will 
give  us  pleasure  to  send  one  or  more  of  our  officers  to  appear  be- 
fore you  personally  at  such  time  as  you  may  designate. 

(Signed)  NOAH  PORTER, 

Prendent  of  Tale  CoUege, 
For  the  Goveming  Board  of  the  Sheffield  Scientific  School 

The  report  of  the  Committee  was  made  to  the  House  of  Repre- 
sentatives on  the  13th  of  January,  1875,  and  the  facts  elicited 
may  be  regarded  as  on  the  whole  amply  proving  the  wisdom  of 
the  policy  which  led  to  the  enactment  of  the  Act  of  July  2, 1862. 

Agricultural  Experiment  Stations. 
The  subject  of  agricultural  experiment  stations  having  become 
one  of  great  interest  to  tlie  farming  population  of  the  State,  and 
having  already  been  brought  twice  before  the  Legislature  for 
consideration,  it  was  deemed  expedient  by  the  Governing  Board 
to  bring  together  and  put  into  accessible  form  the  facts  neces- 
sary for  the  proper  consideration  of  this  question.  At  their 
request,  one  of  their  number.  Prof.  S.  W.  Johnson,  accordingly 
prepared  a  full  report  as  to  the  extent  to  which  these  experimen- 
tal stations  had  been  established  in  Europe,  the  objects  which 
they  had  set  out  to  accomplish,  the  benefit  they  had  conferred 
upon  agricultural  industry,  and  in  general  terms  the  success  or 
failure  which  had  attended  the  work  they  had  been  designed  to 
do.  The  details  of  the  information  thus  collected  Professor  John- 
sou  gave  in  one  of  the  lectures  of  the  Mechanics'  Course,  delivered 
during  the  past  winter,  and  the  same  facts  essentially  have  been 


12  SHEFFIELD  SCIENTIFIC  SCHOOL. 

repeated  in  lectures  subsequently  delivered  by  him  in  varioiu 
places  in  the  State.  The  following  full  text  of  Professor  Johnson's 
report  was  submitted  to  the  Governing  Board,  and  ordered  by 
them  to  be  printed  in  their  annual  statement. 

Th«  Agricultural  Experiment  Statioiui  of  Bnrope. 

Fabming  is  a  perpetual  trying  of  experiments  with  soils,  manure 
and  crops,  with  cattle  and  cattle  food,  with  milk,  butter  and  cheese, 
with  plows,  harrows,  and  harvesters :  with  an  almost  endless  list 
of  things.  The  most  successful  farmers — ^those  who  get  the  most 
out  of  their  land,  their  cattle,  their  crops,  their  fertilizers,  their 
implements,  and  their  labor— are  those  who  experiment  themselvei 
most  industriously,  most  skillfully,  and  most  intelligently,  and 
who  take  the  fullest  advantage  of  the  experiments  of  others.  The 
best  agriculture  is  that  which,  in  old  countries,  on  worn  and  in- 
tractable soils,  has  learned  by  long-continued  and  varied  experi- 
ment to  make  the  gain  of  farming  so  sure,  that  capitalists  as  wil- 
lingly loan  money  to  invest  in  farm  improvements  as  they  put  it 
into  bank  or  railroad  stock. 

To  take  away  from  our  agriculture  what  has  been  learned  by 
toilsome  and  costly  experiment  would  put  us  all  back  into  the 
dark  ages,  for  it  would  annihilate  a  thousand  industries  by  cut- 
ting off  supplies  of  the  raw  materials  they  work  up ;  it  would 
stop  our  railway  trains,  and  lay  up  our  ships  at  the  dock,  for  there 
would  be  no  grain,  no  cotton,  no  fruits  to  transport.  The  coun- 
try would  stagnate  for  want  of  knowledge  how  to  keep  its  men 
and  women  employed ;  the  land  would  grow  up  to  weeds  and 
woods  for  want  of  implements  to  till  it,  and  for  want  of  seeds  to 
plant.  A  few  winters  would  starve  our  cattle,  a  few  years  would 
bring  famine  to  ourselves.  The  cities,  which  have  their  roots  in 
the  country,  would  be  paralyzed  in  every  industry,  in  all  their 
traffic,  in  all  their  commerce.  The  North  would  be  depopulated 
by  starvation  or  by  emigration  to  snowless  and  frostless  latitudes, 
and  only  a  few  hunters  in  winter,  or  herdsmen  in  summer,  would 
break  the  solitudes  of  a  New  England  desolation. 

Our  wealth,  our  enterprise,  our  intelligence,  and  our  rery  virtM 
depend  in  large  degree  upon  our  agriculture ;  and  oar  agrioattore 
is  the  result  of  experience,  and  therefore  depends  mainly  upon 
experiment.  Agricultural  experiment  then,  it  cannot  be  dei^d, 
is  an  exceedingly  weighty  matter. 

But  as  agriculture  has  grown  in  the  past  from  small  beginningi 
and  by  slow  degrees  until  it  has  subdued  the  forests  and  driad  wf 
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the  morasses  of  nearly  all  Europe  and  much  of  North  America, 
and  has  raised  our  savage  and  plundering  German  and  Anglo- 
Saxon  ancestry  to  such  habit  of  doing  and  having,  that  their  pos- 
terity, by  sheer  inheritance  of  character  and  possessions,  now  com- 
prise the  foremost  nations  of  the  world, — so  agriculture  must  go 
on  to  grow,  winning  more  acreage  from  forest  and  swamp,  build- 
ing more  railroads  and  steamships,  more  cities  and  manufactories, 
and  employing  an  eveivincreasing  force  of  men  and  women,  horseS| 
waterwheels,  and  engines  to  do  its  traffic,  turn  its  useful  raw  pro- 
ducts into  more  useful  fabrics  and  foods,  or  to  supply  its  incessant 
demand  for  more  tools,  machines,  and  fertilizers. 

Our  soil  is  a  mine  of  infinitely  more  riches  than  all  the  gold 
veins  or  placers  of  California  and  Colorado.  Out  of  it  the  fanner 
digs  our  food  and  our  clothes,  and  that  mainly  sums  up  the  wealth 
of  most  of  us.  This  riches  of  the  soil  may  be  easily  squandered, 
and  much  of  it  now  is  from  mere  ignorance  as  good  as  thrown 
away.  It  may  be  restored  also.  Unlike  metallic  ore,  which  once 
dog  out  and  skillfully  smelted  is  forever  worthless,  the  soil  has  a 
productive  power  of  unlimited  duration.  The  agencies  that  made 
soil  from  rock  in  the  ages  past  are  perpetually  at  work  making 
new  soil  from  the  rock  of  to-day,  as  well  as  developing  new  fertility 
in  the  ancient  soil  Man  ^'by  searching"  has  found  out  various 
means  to  accelerate  and  intensify  this  restoration  and  elaboration 
of  fertility,  and  that  people  among  whom  the  quest  of  better., 
cheaper,  and  more  energetic  means  of  heightening  the  productive 
power  of  the  soil,  and  of  best  economizing  that  already  at  disposal, 
has  been  most  successfully  prosecuted,  is  the  people  that  will  lead 
in  the  march  of  civilization,  and  will  impress  its  language,  its 
manners,  and  its  morals  on  the  world. 

Our  agriculture  has  two  very  prominent  wants.  The  one  is  a 
more  universal  acquaintance  with  and  practice  of  what  has 
already  been  learned,  and  the  other  is  the  learning  of  many  things 
now  unknown,  which  we  feel  important  to  understand — the  settle- 
ment of  much  discussed  questions  that  vex  and  baffle  us  in  laying 
our  plans,  and  embarrass  our  practice — the  discovery  of  new  facts 
that  shall  enlarge  and  improve  our  systems  of  farming.  Every 
farmer  remembers  that  his  successes  have  been  reacheil  by  a  series 
of  discoveries  on  his  part.  He  can  remember  when  he  followed 
this  and  that  practice,  which  he  has  come  to  see  are  defective  and 
injurious,  and  therefore  has  abandoned — that  he  was  once  ignorant 
of  most  useful  operations,  resources,  and  methods,  which,  one  by 
one,  have  been  revealed  to  him,  either  by  conversation,  reading, 
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yiBiting  some  neighbor,  near  or  remote,  or  by  reflection  and 
observation  on  his  own  premises. 

Every  New  England  farmer  who  maintains  or  increases  the 
productiveness  of  his  land  under  the  changed  circumstances  of 
recent  years  has  done  it  by  using  knowledge  which  his  fore- 
fathers did  not  possess  or  did  not  use,  and  no  such  farmer  would 
willingly  part  with  the  knowledge  thus  gained.  He  would  not 
part  with  it  because  there  is  advantage  in  it,  money  in  it  He 
would  not  part  with  it  because  it  has  been  a  pleasure  to  acquire, 
and  is  a  pleasure  to  possess  and  to  communicate,  and  because  he  feels 
that  he  himself  has  grown  and  ripened  by  the  gain  of  this  knowl- 
edge. It  has  become  a  part  of  himself,  and  in  its  assimilation  he 
has  become  richer  and  stronger,  and  is  happy  in  a  greater  mastery 
over  nature,  as  well  as  in  a  consciousness  of  being  abreast  of  the 
time  and  its  oppoiiiunities. 

The  successful  farmer  is  also  he  who  most  keenly  feels  the  need 
of  more  knowledge.  He  has  had  his  eyes  most  widely  opened  to 
the  defects  and  insufficiency  of  his  farming.  He  appreciates  most 
keenly  that,  while  the  least  cost  of  a  crop  or  of  an  animal's  keep 
amounts  to  a  certain  sum — whether  corn  and  cow  be  good  or  bad— 
the  profit  lies  mainly  in  every  kernel  of  grain  or  drop  of  milk  he  can 
produce  as  increase  above  the  ordinary  yield.  To  get  an  increase 
becomes  his  unceasing  endeavor.  He  tries  this  method  and  that, 
Taries  the  tillage  and  the  treatment  of  the  crop,  varies  the  rationi 
and  increases  the  care  of  his  cows,  proving  all  things  and  holding 
fast  to  that  which  experimont  shows  to  be  good.  But  with  his 
best  efforts  he  feels  that  there  are  blanks  in  his  knowledge  that  he 
cannot  fill.  He  tries  a  practice  most  highly  recommended,  and 
can  get  no  profit  of  it,  then  another  with  like  result,  and  often 
finds  the  gains  of  his  successful  trials  fully  offset  by  the  costs 
and  losses  of  his  failures.  He  does  not  lose  faith  in  this  plaa 
of  getting  knt>wledge,  but  he  learns  that  he  cannot  carry  out  all 
his  good  ideas,  cannot  make  all  the  trials  he  would  like,  and  has 
to  submit  to  uncertainty  and  disappointment.  He  is  more  sobered 
than  inspirited  by  some  of  his  ventures,  and  if  he  does  not  settle 
down  in  "  the  good  old  way,"  he  inclines  more  thereto,  and  fedi 
a  more  charitable  sympathy  for  those  who  let  their  neighbors  tij 
experiments,  and  even  for  those  who  get  on  by  saving  and  hj 
"  scrimping,"  rather  than  by  learning. 

Recent  years  have  brought  a  marvelous  increase  of  knowledge 
^nto  the  world  of  affam,  sAv^Vv^^e  strangely  intensified  the  eean 

''nowledge,  as  weW  a^  m\i\\\^Xvi^  ^xi\  <5?w£t^Tft.\^^\s««!aa  of  m 
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covery.  Tke  methods  and  the  fruits  of  intellectual  investigation, 
the  systematic  hunting  down  of  things  hidden  from  the  common 
gaze,  and  the  game  thus  captured,  are  what  we  call  science. 
Science  is  the  peculiar  pride  and  glory  of  our  century,  for,  although 
its  seeds  struck  root  in  the  old  centers  of  Hindoo,  Egyptian,  Greek, 
Roman,  and  Arabian  civilization,  it  has  grown,  like  the  Century 
Plant,  with  wearisome  slowness,  until,  almost  in  our  time,  it  has 
shot  out  its  flowering  stem,  and  is  now  at  once  unfolding  a  myriad 
blossoms  and  hanging  full  of  precious  fruits. 

Of  these  benefits  agriculture  has  had  a  fair  share,  and  the  re> 
suits  are  like  the  transformations  of  magic. 

It  is  a  little  more  than  a  century  ago  that  the  wagon,  the  plow, 
and  the  harrow  were  almost  the  only  machines  used  in  the  field 
processes  of  agriculture,  and  these  were  of  rude  and  inefficient 
construction.  There  were  almost  no  other  implements  then  known 
for  making  the  labor  of  four-footed  animals  of  avail  in  farming 
operations.  Then  seeds  were  sown,  crops  weeded  and  tilled,  haiv 
vests  gathered,  grain  threshed  and  dressed  almost  exclusively  by 
hard  human  toil. 

So  fixed  had  become  the  habits  of  the  farm  through  long  centu- 
ries of  unvaried  drudgery,  that  when  Jethro  Tull  invented  his 
seed-drill  and  horse-hoeing  implements  he  could  hardly  make  way 
for  them,  even  by  showing  that  they  withstood  the  crucial  test  of 
use.  It  took  many  years  to  bring  horse-husbandry  to  the  level  of 
practice,  and  practice  to  the  level  of  horse-husbandry.  But  to-day 
we  prepare  the  ground,  sow  the  seed,  till  the  plant  in  all  stages  of 
its  growth,  cut,  spread,  and  gather  the  harvest,  lift  it  upon  the 
wagon,  and  lift  it  again  into  the  bam  loft,  thresh,  winnow,  and 
bag  it  all  by  machines  impelled  by  horse  power,  and  only  requir- 
ing a  little  skilled  guidance  and  some  ordinary  attendance  for  full 
saccess. 

A  quotation  from  Eliot's  "  Fifth  Essay  on  Field  Husbandry," 
published  in  1754,  well  illustrates  by  what  stages  and  influences 
the  machines  for  utilizing  horse  power  on  the  farm  have  been 
gradually  simplified,  perfected,  and  clieapened  so  as  to  admit  of 
universal  use.  The  quotation,  for  which  I  am  indebted  to  Pro- 
fessor Brewer,  is  as  follows : 

**  Mr.  Tnll's  wheat  drill  is  a  wonderful  invention,  but  being  the 
first  invented  of  that  kind,  no  wonder  if  it  be  intricate,  as  indeed 
it  is,  and  consists  of  more  Wheels  and  other  Parts  than  there  is 
VBftUy  BXkj  Need  ot    This  I  was  very  senmble  of  all  along,  but 
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knew  not  how  to  mend  it.  Therefore  I  applied  myself  to  the 
Reverend  Mr.  Clap^  President  of  YcUe  Colled ge,  and  desired  him, 
for  the  regard  he  had  for  the  Publick  and  to  me,  that  ho  would 
apply  his  mathematical  Learning  and  mechanical  Genius  in  that 
Affair ;  which  he  did  to  so  good  Purpose  that  this  new  modelled 
Drill  can  be  made  for  the  fourth  Part  of  what  Mr.  TulPs  will  cost" 

A  century  ago  the  hard  labor  of  a  man  could  cut,  rake  and 
bind,  thresh,  and  clean  at  the  rate  of  but  seven  bushels  of  whett 
per  day,  and  there  was  no  other  practicable  way  known  of  doing 
the  greater  part  of  this  necessary  work.  Now,  a  day's  work  of  i 
man,  attending  our  improved  machines,  can  harvest  and  prepare 
for  market  fifty  bushels. 

Half  a  century  ago  two  men  and  five  horses,  working  in  the 
most  approved  manner  of  those  days,  could  comfortably  thrt«h, 
and  clean,  and  get  away  the  straw  of  108  bushels  of  wheat  in  one 
week,  or  eighteen  bushels  per  day.  Last  year,  in  California, 
human  labor,  in  attendance  on  a  steam  thresher  and  cleaner, 
could  travel  from  farm  to  farm  and  dress  and  bag  wheat  at  the 
average  rate  of  110  bushels  per  man  per  day,  and  in  full  woA 
oould  finish  166  bushels  per  man  per  day.  Such  saving  of  precious 
time  at  the  critical  periods  of  planting  and  harvest,  and  such  re- 
lease of  human  energy  from  lower  to  higher  uses,  is  the  result  of 
improvements  in  the  mechanics  of  the  farm. 

Chemistry,  but  a  hundred  years  old,  as  we  might  say,  has  es- 
caped within  twenty-five  years  from  the  apothecary  shop  and 
the  dye-house,  and  gone  to  work  in  the  fields  without  disguise. 
She  has  always  worked  there,  but  anciently  did  her  good  deeds  for 
the  farmer  in  a  fairy  dress,  and  remained  altogether  invisible  to 
the  conmion  eye. 

About  the  middle  of  the  last  century,  a  lighthouse,  known  as  the 
Dunston  Pillar,  was  built  on  the  Lincoln  Heath,  in  Lincolnshire, 
England.  It  was  erected  to  guide  travelers  over  a  trackless,  ba^ 
ren  waste,  a  very  desert,  almost  in  the  heart  of  England ;  and  long 
it  served  its  useful  purpose.  The  pillar,  no  longer  a  lighthonee, 
now  stands  in  the  midst  of  a  fertile  and  rich  farming  region,  where 
all  the  land  is  in  high  cultivation.  For  twenty-five  years  no  bar 
ren  heath  has  been  visible,  even  from  its  top.  Soperphosphmte  of 
lime,  a  chemical  invention,  first  applied  to  land  by  the  British 
chemist  Murray,  and  brought  to  the  notice  of  reading  farmers  hj 
Baron  Liebig,  has  been  the  chief  means  through  whioh  this  great 
change  was  effected.  Superphosphate  over  great  stretehet  ef 
English  soil  makes,  or  once  made,  the  turnip  crop.     Turnips  then 
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support  sheep,  and  with  sheep  the  English  farmer  knows  how  to 
get  rich  on  the  poorest  light  lands. 

Liebig,  in  1 840,  called  attention  to  the  chemical  composition  of 
the  gaano  of  Peru.  That  very  year  a  few  casks  were  imported 
into  England  as  an  experiment.  The  next  year  2,000  tons  were 
brought,  and  in  sixteen  years  its  aggregated  sales  in  Great  Britain 
amomited  to  $100,000,000.  Now  Britain,  Germany,  France,  and 
our  seaboard  States  cannot  get  enough  of  it. 

Our  State  of  Georgia  is  officially  estimated  to  expend 
$10,000,000  annually  in  the  purchase  of  fertilizers,  and  single 
towns  in  this  State  lay  out  thirty  to  tifty  thousand  dollars  for 
guano,  phosphates,  etc.,  besides  using  large  quantities  of  home 
supplies. 

Chemistry  has  taught  agriculture  how  to  utilize  the  refuse  of 
slaughter  houses,  and  fisheries ;  the  bones,  the  fiesh,  the  blood, 
which  but  a  few  years  ago  were  a  waste,  a  nuisance,  and  a  peril 
to  the  public  health.  It  has  found  vast  mines  of  fossil  phosphates 
in  P^ngland,  Canada,  Norway,  Spain,  France,  Germany,  South 
Carolina,  Russia,  and,  but  a  few  weeks  ago,  in  Austria :  and  has 
shown  how  they  may  be  quickly  and  profitably  converted  into  a 
precious  fertilizer. 

Chemistry,  by  discovering  and  accurately  defining  the  food- 
elements  of  vegetable  growth,  and  by  revealing  their  sources  and 
realizing  the  means  of  making  them  cheaply  available  to  the 
farmer,  has  triumphantly  overcome  one  of  the  previously  insupera- 
ble obstacles  to  the  development  of  national  wealth. 

Agricultural  exports  impoverish  and  ultimately  exhaust  any 
soil.  Only  a  few  favored  regions  are  regularly  fertilized  by  the 
exceptional  arrangements  of  nature.  The  Nile  valley,  in  Egypt,  is 
annually  top-dressed  with  the  richest  and  finest  del^ris  of  the  tropi- 
cal jungles  and  forests  of  half  Eastern  Africa,  poured  over  all  her 
acres  by  a  never-failing  inundation,  and  with  diligent  irrigation 
IB  as  fertile  today  as  it  was  two  thousand  years  ago. 

But  Italy,  Germany,  France,  Britain,  and  the  United  States, 
have  seen,  or  are  seeing,  the  productiveness  of  thousands  of  their 
fields  decline  to  a  profitless  minimum,  until  lands  once  beautiful 
with  harvests  are  desolate  and  abandoned.  But  the  artificial  bar- 
renness of  exhaustion,  like  the  natural  barrenness  of  the  heath,  or 
the  sand-down,  yields  to  the  touch  of  science ;  and  in  all  the  older 
countries  I  have  named,  the  work  of  reclamiation  is  in  full  progress, 
and  barring  some  great  calamity  of  politics  or  nature,  we  are 

2 


18  SHEFFIELD  SCIENTIFIC  SCHOOL. 

confident  that  the  producing  power  of  their  soil  will  never  again 
be  less  than  now,  but  will  increase  many  fold  in  the  future,  until 
they  become  gardens  in  all  their  breadth  and  to  the  very  hill  tops. 

Many  pages  might  be  occupied  in  recounting  the  gain  whicli 
agriculture,  like  all  our  industries,  has  received  at  the  hand  of 
science.  It  is  but  a  few  years  since  agriculture  has  been  taught 
in  universities  and  in  special  agricultural  schools,  because  it  ifl 
but  recently  that  there  has  been  anything  to  teach  beyond  the 
routine  of  manual  practice  that  can  be  learned  on  any  well  man- 
aged farm.  But  now  the  Professor  of  Agriculture,  the  Professor 
of  Agricultural  Chemistry,  the  Professor  of  Vegetable  Physiology, 
of  Animal  Physiology,  find  superabundant  occupation  in  aeqai^ 
ing,  systematizing,  and  communicating  the  facts  and  ti-nths  that 
constitute  agricultural  science.  If  in  this  country  their  labors  ip 
communicating  are  not  excessive,  it  is  because  of  special  circum- 
stances which  will  soon  be  changed. 

Much  of  the  advantage  which  agriculture  has  derived  from 
science  has  come  to  it  in  the  same  way  that  President  Clap 
cheapened  the  seed  drill,  viz :  "  out  of  regard  for  the  PNiblicf 
It  was  thus  that  Lawyer  Tull,  travelling  for  his  health  among  the 
vineyards  of  France,  and  reflecting  on  the  methods  and  results  of 
vine  culture,  conceived  those  ideas  of  horse-husbandry,  which  he 
afterwards  became  a  landholder  for  the  sake  of  reducing  to 
practice. 

It  was  thus  that  James  Smith  of  Deanston,  Scotland,  a  manu- 
facturer intent  on  bettering  the  life  of  his  workmen,  and  substitu- 
ting wholesome  gardening  and  cow-keeping  for  the  guzzling  of 
beer  and  other  village  immoralities,  learned  those  lessons  in  the 
thorough  drainage  and  subsoil-plowing  of  clay  lands  that  have 
added  millions  to  the  wealth  and  resources  of  British  farms. 

It  was  thus  that  Theodore  de  Saussure,  of  Geneva,  Humphrey 
Davy,  of  London,  and  Justus  Liebig,  of  Giessen,  initiated  thoie 
studies  in  Agricultural  Chemistry  and  Physiology,  which  have 
added,  and  are  to  add,  other  millions  to  the  wealth  and  resourcei 
of  £urope  and  this  country. 

The  mowing  machine  was  invented  and  brought  almost  to  per* 
fection  on  the  glebe  of  an  English  parsonage,  by  an  English  ckr 
gyman,  Rev.  Patrick  Bell.  The  cotton  gin,  which  raised  a  bardy 
useful  plant  to  a  sudden  commercial  and  manufacturing  pretaih 
nence,  was  the  unrewarded  gift  of  a  New  Haven  school-masleii 
Eli  Whitney,  to  the  country  and  the  world. 
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Within  a  few  years  fanners,  seeing  the  advantages  to  be  derived 
from  uniting  the  resources  of  science  with  those  of  practice,  in  a 
systematic  attempt  to  improve  the  methods,  operations,  and  re- 
sults of  agriculture,  have  begun  the  establishment  of  the  so-called 
Agricultural  Experiment  Stations. 

The  object  of  these  stations  is  to  make  a  regular  business  of 
discovery  for  the  use  of  farming.  To  this  end,  farmers  have 
formed  associations,  contributed  land,  buildings,  cattle,  labor, 
money  and  whatever  seemed  needful  or  desirable  to  prosecute 
this  business.  They  have  undertaken  it  as  a  means  of  making 
money,  a  means  of  saving  money.  They. have  wanted  to  know 
how  to  save  and  use  manure,  in  order  to  make  good  crops  cheaply ; 
how  to  save  and  use  cattle  food  in  order  to  get  good  beef,  wool, 
and  milk  cheaply.  Aware  that  accurate  and  full  knowledge  of 
these  matters  could  only  be  obtained  by  accurate  and  numerous 
experiments,  they  determined  to  have  the  experiments.  Feeling 
that  on  their  own  farms  the  work  of  experimenting  was  costly, 
interfered  with  the  regular  business  of  the  place,  could  not  be 
properly  carried  on  for  want  of  skilled  hands,  and  could  not  be 
suitably  laid  out  for  want  of  skilled  heads,  they  united  together 
to  bring  all  these  requisites  into  one  focus,  so  that  instead  of  hav- 
ing to  be  content  with  the  gratuitous  and  accidental  drippings 
from  the  science  of  the  universities  and  schools,  they  might  have 
their  own  well-spring  of  information,  under  their  own  control,  and 
for  their  own  purposes,  purely. 

They  recognized  the  fact  that  science  had  developed  the  use  of 
many  valuable  instruments  of  discovery — the  thermometer,  the 
microscope,  the  balance — that  chemical  analysis  and  the  art  of 
chemical  investigation,  which  had  given  to  the  world  phosphorus, 
superphosphate,  chloroform,  petroleum,  photography,  electroplat- 
ing, and  were  to  give  chloral,  the  superb  dyes  of  coal  tar,  and 
an  endless  list  of  benefactions,  were  veritable  engines  of  progress — 
and  they  determined  to  make  full  avail  of  them.  They  saw,  too, 
that  the  farm  was  the  place  where  these  might  most  eflTectually  be 
put  to  doing  farm  work,  and  therefore,  in  the  year  1852,  a  com- 
pany of  Saxon  farmers,  constituting  the  Leipzig  Agricultural 
Society,  opened  the  first  JFhrmers*  Station  for  AgrictUtural  Jixper- 
itnent,  at  the  little  village  of  Moeckem,  near  the  city  of  Leipzig. 
The  society  already  owned  there  a  small  farm,  with  farm  house, 
bams,  and  some  improved  stock  and  implements.  They  engaged 
Dr.  Emil  Wolff,  a  young  scientist  of  promise,  to  take  charge,  and 
Mr.  Baehr,  the  manager  of  the  farm,  was  instructed  to  superintend 
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all  the  practical  detail  of  experimcDts.  Two  or  three  rooms  were 
fitted  ap  as  a  chemical  laboratory,  a  small  glass  house  was  built 
for  vegetation  experimcDts,  an  assistant  chemist  was  secured,  and 
the  Experiment  Station  was  an  accomplished  fact. 

This  was  not,  indeed,  the  first  association  of  farmers  for  scien- 
tific investigations  in  behalf  of  agriculture,  nor  was  it  the  first  in- 
stance of  science  taking  up  her  abode  on  the  farm.  Scotland  had 
her  "  Agricultural  Chemistry  Association,"  that,  established  for  a 
period  of  five  years,  began  its  operations  in  1843,  and  in  1848  was 
practically  merged  in  the  '*  Highland  and  Agricultural  Society." 

France  had,  so  far  back  as  1835,  in  the  neighborhood  of  Stras- 
burg,  an  experiment  station  on  the  farm  of  Boussingault,  who  was 
Professor  of  Rural  Economy  in  the  Conservatory  of  Arts,  in  Pari& 
Both  in  the  laboratory  at  Paris,  and  on  his  estate  of  BechelbroDo, 
Boussingault  has  for  forty  years  carried  on  a  series  of  most  val- 
uable researches,  whether  considered  from  the  point  of  view  of 
practice  or  of  science. 

When,  in  answer  to  the  menace  of  Napoleon,  the  battalions  of 
Germany  swarmed  over  the  fields  of  Alsace,  it  was  well  understood 
by  Bismarck  and  Moltke  that  Jean  Baptiste  Boussingault  was  not 
merely  a  Frenchman,  but  was  also  a  citizen  of  the  world,  a  bene- 
factor of  every  Prussian,  Saxon  and  Bavarian  landlord  and 
peasant,  and  one  who  held  highest  rank  and  had  doue  longest 
service  among  the  priests  and  interpreters  of  nature.  Bechelbronn 
was  to  them  as  holy  ground,  and  was  sacredly  guarded  from  all 
molestation. 

But  Moeckem  was  the  first  station  where  farmers  them- 
selves brought  science  to  their  own  farm  to  aid  them  in  their  own 
farming.  The  example  there  given  was  so  brilliant  and  solid  that 
within  two  years  another  Saxon  society,  in  the  town  of  Chemnitii 
set  up  a  second  station,  and  of  the  twenty-two  years  that  have 
since  elapsed,  1867  is  the  only  one  which  has  failed  to  witness  die 
founding  of  one  or  more  similar  institutions  in  Germany  or  the 
neighboring  countries.  The  experiment  station  shortly  came  to 
be  regarded  not  as  a  costly  embellishment,  or  an  agricultunl 
luxury,  in  which  universities  or  wealthy  gentlemen  might  faam- 
lessly  indulge,  but  as  a  most  remunerative  and  most  necessary 
agency  for  the  use  as  well  as  for  the  education  of  farmers. 

The  rate  at  which  the  idea  of  the  agricultural  experiment  sta- 
tion fructified  in  continental  Europe  may  be  gathered  from  the 
following  statement  of  the  number  of  stations  in  existence  there  tX 
the  expiration  of  each  period  of  five  years  that  has  ] 
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the  eBtablishment  of  the  station  at  MoBckern:  In  1852,  one;  in 
1857,  eleven;  in  1862,  nineteen;  in  1867,  thirty;  in  1872,  sixty- 
two  ;  in  1 875,  seventy.  There  are  thus  seventy  of  these  experiment 
stations  in  Europe,  each  employing  from  one  to  five  investigators, 
trained  in  the  great  modem  schools  of  chemistry  and  physiology. 

Some  thirteen  of  these  stations  are  chiefly  devoted  to  the  study 
of  cattle  feeding,  as  at  Weende,  Proskau,  and  Milan ;  some  twenty- 
five  to  experiments  on  the  conditions  of  vegetable  growth,  and 
the  action  of  manures,  as  at  Dahme,  and  Ida-MarienhUtte ;  some 
to  tobacco  and  grape  culture,  as  at  Carlsruhe ;  some  to  grape  cul- 
ture and  wine  making,  as  at  Wiesbaden  and  Padua.  The  station 
at  Udine  is  devoted  to  studies  in  silk  production ;  those  at  Stock- 
holm and  Lodi  to  milk  industry.  Thirty  stations  are  largely 
occupied  with  analyses  of  commercial  manures.  Eighteen  stations 
test  the  purity  and  vitality  of  seeds.  Most  of  the  stations,  how- 
ever, combine  several  of  these  objects  in  their  operations. 

During  the  years  1852  to  1857  the  MoBckern  station  published 
five  reports  of  the  experiments  and  researches  there  conducted, 
making  together  a  most  valuable  volume  of  574  octavo  pages. 
Many  others  of  the  German,  Austrian  and  Italian  stations  have 
issued  similar  reports  in  pamphlet  or  book  form. 

In  1850  began  the  publication,  in  Germany,  of  a  special  organ 
of  the  workers  in  what  had  thus  grown  to  be  a  national  enterprise. 
This  journal,  entitled  Versucha-StcUiofieriy  issued  in  bi-monthly 
parts,  continues  to  this  day.  For  the  first  years  of  its  existence  it 
formed  a  closely  printed  annual  volume  of  240  to  360  pages.  In 
1864  it  thickened  to  nearly  500  pages,  and  still  maintains  that 
dimensions. 

In  1863  the  number  of  chemists  and  investigators  connected 
with  the  experiment  stations  and  agricultural  schools  had  become 
Buflicient  to  warrant  an  annual  convention  for  discussion  and  ex- 
change of  views,  and  for  ten  years  this  general  conference  of  the 
agricultural  explorers  of  Germany  has  been  only  once  interrupted, 
and  that  by  nothing  less  than  the  great  war  of  1 866. 

Previous  to  1870  Italy  had  no  institutions  of  this  kind.  In  that 
year  a  commissioner  was  sent  by  the  government  to  inquire  into 
the  workings  of  the  German  experiment  stations.  His  favorable 
report  led  to  their  immediate  establishment,  and  four  were  at  once 
organized ;  nine  were  in  operation  in  1873,  and  now  thirteen  are 
in  working  order. 

In  the  summer  of  1874  an  International  Agricultural  Exhibition 
was  held  at  the  great  German  port  of  Bremen.     Of  this  exhibition 
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the  10th  Bection  was  exclusively  devoted  to  the  experimeiit  station. 
Thirteen  experiment  stations  and  Agricnltural  Colleges  were  rep- 
resented, and  a  very  fair  display  was  made  of  the  various  instni- 
ments,  apparatus  and  arrangements  employed  in  the  stations  for 
the  scientific  study  of  agriculture,  as  well  as  printed  reports  and 
tables,  drawings,  and  diagrams  illustrative  of  the  methods  and 
results  of  investigation.  The  experiment  stations  having  unitedly 
declined  to  receive  a  money  premium,  had  conferred  on  them  the 
grand  prize  of  honor  of  the  Senate  of  the  city  of  Bremen. 

But  what  have  the  experiment  stations  accomplished?  The 
farmer's  work  consists  first  in  converting  soil  and  manures  into 
crops,  second  in  conveiting  crops  into  beef,  mutton,  pork,  milk, 
wool,  labor  and  manure.  In  Europe  the  farmer  often  manufac- 
tures some  of  his  crops  into  starch,  sugar,  wine,  alcohol,  Ac 

The  very  earliest  investigations  in  the  Mceckem  station  were 
upon  ^'The  feeding  of  sheep  to  ascertain  the  best  'sustaining 
rations,' "  i.  e.,  the  best  combination  of  food  for  simply  maintain- 
ing the  weight  and  condition  of  a  mature  sheep,  and  apon  ^  The 
dependency  of  plants  on  the  atmosphere,  and  on  mineral  salts 
and  salts  of  ammonia."  These  fundamental  questions  of  agricul- 
tural science  had  been  much  discussed  in  the  universities  and  much 
was  known  about  them,  but  they  were  far  from  a  satisfactory 
solution.  On  the  farms  too  there  prevailed  the  greatest  diversity 
of  opinion  as  to  what  constituted  a  sustaining  ration  for  any  giyen 
animal,  and  also  as  to  the  extent  to  which  crops  depend  upon  the 
atmosphere. 

Without  stopping  now  to  review  the  state  of  agricultural 
doctrine  and  practice,  as  it  was  twenty-five  years  ago  in  Germany, 
or  to  trace  in  detail  the  steps  of  progress  since  traversed,  I  will 
state  briefly  some  of  the  substantial  advantages  that  have  been 
gained  as  the  immediate  outcome  of  the  efforts  of  the  experiment 
stations. 

Ist  In  respect  to  the  food  of  plants,  it  has  been  settled  thai 
potash,  lime,  magnesia,  iron,  phosphoric  acid,  and  sulpharic  acid 
must  be  furnished  to  all  agricultural  plants  through  their  roots 
and  by  the  soil,  in  order  to  their  growth.  It  has  also  been  shown 
that  soda,  silica,  and  chlorine  are  not  needful  for  the  early  growth 
of  grain  crops,  but  that  chlorine  is  essential  for  the  perfection  of 
the  seed,  and  that  silica  is  probably  necessary  to  uniform  blossom* 
ing  and  ripening.  It  is  fuither  proved  that  water  must  enter  crops 
through  their  roots;  that  carbon,  whibh  constitutes  more  than  half 
their  weight,  is  superabundantly  furnished  by  the  air;  that  ab 
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water  together  yield  the  materials  out  of  which  fully  ninety  to 
ninety-eight  per  cent,  of  crops  is  built  up  ;  and  that  the  soil  has  to 
give  for  their  nourishment  but  the  two  to  eight  per  cent,  of  min- 
eral matters  which  remain  as  ashes  when  they  are  burned,  and  the 
one-half  to  two  per  cent,  of  nitrogen  which  they  also  contain.  It 
is  likewise  definitely  settled  that  nitrates  in  the  soil  are  the  chief 
natural  source  of  nitrogen,  while  the  ammonia  of  manures,  as  well 
as  a  variety  of  substances  containing  nitrogen,  and  found  in  urine 
or  formed  in  the  decay  of  dead  animals,  likewise  supply  vegetation 
with  nitrogen. 

The  experiment  stations  have  further  ascertained,  by  a  multi- 
tude of  trials,  what  quantities  and  proportions  of  all  these  ele- 
ments are  needful  to  produce  any  given  crop,  and  to  what  extent 
they  are  removed  from  the  soil.  On  the  other  hand,  it  has  been 
determined  what  kinds  of  plant  food,  and  what  quantities,  are 
contained  in  the  long  list  of  manures  and  fertilizers,  in  all  kinds  of 
dang,  urine,  ashes,  salts,  guanos,  phosphates,  manufacturing  refuse, 
etc.,  etc.  The  remarkable  quality  of  the  soil  to  sift,  as  it  were, 
some  of  the  most  valuable  because  most  costly  fertilizing  elements 
out  of  manures,  retaining  them  in  a  form  not  easily  or  not  largely 
removed  by  rain,  and  yet  accessible  to  the  roots  of  plants — ^the 
so-called  absorbent  or  fixing  power  of  soils — has  also  been  elabo- 
rately studied.  We  have  thus  a  pretty  complete  knowledge  of 
what  a  crop  requires  for  its  growth,  what  it  carries  off  from  the 
laud,  what  is  returned  in  straw  or  tops,  and  where  we  may  look  for 
the  most  effectual  and  cheapest  restoration  of  the  materials  thus 
removed.  The  well-instructed  farmer  is  thereby  put  in  possession 
of  the  data  for  keeping  accounts  between  his  soil  and  his  crops,  so 
that  he  can  estimate  with  accuracy  what  the  soil  itself  can  be  re- 
lied upon  to  contribute  yearly  towards  their  production,  and  what 
must  be  supplied  yearly  or  during  each  rotation,  by  means  of 
manures,  in  order  to  maintain,  to  develop,  or  to  increase  the  fer- 
tility of  the  land. 

Dr.  Wolff,  who  conducted  the  scientific  work  in  the  Moeckem 
station  at  its  beginning,  is  the  author  of  a  valuable  series  of  tables, 
which  are  published  in  a  Farmers'  Almanac,  in  Germany,  and  are 
largely  employed  in  this  kind  of  reckoning.  One  of  these  tables 
gives  the  quantities  of  water,  nitrogen,  potash,  lime,  phosphoric 
acid,  etc.,  in  1,000  parts  of  all  the  plants  and  parts  of  plants  which 
are  encountered  in  German  agriculture,  including  fifteen  kinds  of 
hay,  twenty  of  green  forage,  nine  of  roots,  eleven  of  leaves  and 
tops  of  root  crops,  twenty-nine  of  meal,  bran,  oil  cake  and  other 
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manufactured  products  and  by-products,  sixteen  sorts  of  straw, 
eleven  varieties  of  chaff,  twelve  kinds  of  commercial  plants,  such 
as  flax,  hops,  grapes,  etc.,  fourteen  of  litter,  like  forest  leaves, 
ferns,  flags,  sedge,  etc.,  thirty-four  varieties  of  grains  and  seeds, 
and  seventeen  kinds  of  animal  matters,  milk,  cheese,  blood,  meat, 
wool,  etc.,  making  a  total  of  188  farm  products. 

Another  table  gives  the  composition,  in  1,000  parts,  of  twenty- 
four  varieties  of  stable  and  domestic  manures,  forty-seven  kinds 
of  guanos  and  mineral  fertilizers,  ten  sorts  of  saperphosj>hat€S, 
designated  by  the  material  from  which  they  are  made,  and  twelve 
grades  of  potash  salts. 

A  third  table  informs  us  what  1,000  pounds  of  barley  and  fif- 
teen pounds  of  hops  are  separated  into  in  the  beer  maDofacture, 
how  many  pounds  of  spirits,  grains,  spent  hops,  etc.,  result,  aad 
how  many  pounds  of  water,  nitrogen,  potash,  lime,  phosphoric 
acid,  etc.,  exist  in  each  and  all  of  these  matenals.  This  table  also 
gives  the  corresponding  products  and  their  composition  in  case  of 
the  manufactures  of  yeast,  of  wheat  flour,  of  cheese,  of  beet  sugar, 
and  of  flax. 

The  experiment  stations  have,  by  their  numerous  exact  trials, 
furnished  us  with  rules  for  calculating  from  the  rations  of  the 
animals  the  composition  as  well  as  the  quantity  of  stable  manure 
which  is  furnished  by  the  difiercnt  classes  of  live  stock. 

By  aid  of  the  facts  thus  made  accessible  to  him,  the  German 
farmer  can  and  does  economize  the  resources  of  his  soil,  of  his 
manure  yard,  and  of  the  fertilizer  market  to  a  degree  that  was  sim- 
ply impossible  twenty  years  ago.  He  can  acquire  as  clear  an 
idea  of  the  state  of  his  soil  as  to  crop-producing  capacity,  as  to 
what  it  needs  and  what  it  is  already  possessed  of^  as  he  has  of  his 
bank  account.  He  can  learn  whether  any  course  of  cropping 
actually  carried  out  in  the  past  or  proposed  for  the  future  has  re- 
moved, or  will  remove,  more  or  less  potash,  phosphoric  acid,  sul- 
phuric acid,  etc.,  from  the  field  than  the  field  has  received  in 
manures,  or  will  be  likely  to  yield  without  disturbing  the  equi- 
librium of  its  stores  of  plant  food. 

This  cannot  be  done  from  these  tables  alone  by  any  one  who  is 
merely  able  to  read  them  or  to  reckon  by  rule  of  three,  any  more 
than  the  nautical  almanac  will  enable  the  ship's  cook  to  find  lati- 
tude and  longitude ;  but  the  tables  give  to  the  farmer  who  is 
moderately  instructed  in  the  now  received  doctrines  of  agriculture, 
in  the  matter  of  crop-production,  the  data  for  finding  where  be 
stands  in  relation  to  his  soil  and  his  crop,  just  as  the  tables  for 
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latitade  and  longitude  serve  the  master  of  a  vessel,  who  can  iden- 
tify a  star  and  use  a  sextant  to  find  his  position  at  sea. 

We  labor  here  not  only  under  the  disadvantage  which  the  edu- 
cated German  farmer  has  in  a  good  degree  overcome,  by  the  use 
of  the  permanently  valuable  facts  laid  down  in  these  tables,  but 
-we  likewise  suffer  from  the  circumstance,. that  when  we  would  try 
to  sail  by  "  dead  reckoning,"  there  is  so  much  ignorant  misrepre- 
sentation, or  willful  fraud  practised  upon  us  in  throwing  the  log  or 
by  hanging  out  false  lights,  that  we  are  in  continual  uncertainty 
as  to  our  course. 

If  we  gather  from  the  best  consideration  of  the  evidence  at  our 
hands  that  a  field  needs  potash  or  nitrogen,  or  phosphoric  acid, 
we  find  plenty  of  parties  willing  to  sell  us  these  things,  but  we  also 
find  that  we  cannot  depend  upon  getting  the  worth  of  our  money. 
Our  markets  are  full  of  **  superphosphates,"  "poudrettes,"  "  tobacco- 
growers,"  "bone  dust,"  "bone  flour,"  "ground  bone,"  of  "bone 
meal,"  "pure,"  "best,"  "finest,"  "  celebrated,"  "rotted,"  and  "dis- 
solved," of  "meat  scraps,"  "blood  and  bone  fertilizers,"  "animal 
dust,"  i&c,  ifec,  some  good,  some  bad,  and  in  many  cases  the  good 
appearing  to  be  on  the  way  to  the  bad.     Many  of  our  farmers 
have  laid  out  their  money  for  some  of  these  things  and  know  that 
they  were  cheated,  by  not  getting  what  was  promised  and  what 
they  supposed  they  were  securing.     Some  have  been  bitten  so 
badly  that  they  purchase  nothing,  unless  it  is  ashes,  plaster,  bone, 
fish  scrap  or  something  which  they  can  judge  of  by  its  looks. 
Some  again  have  purchased  these  very  fertilizers  whose  value  they 
believed  they  could  estimate  by  inspection,  only  to  learn  when  too 
late  that  they  had  been  ingeniously  deceived,  and  that  the  sup- 
posed "  bone  "  contained  twenty  to  fifty  per  cent,  of  water,  oyster 
shells,  plaster  or  niter  cake,  which  had  no  value  for  their  farming. 
The  German  farmers  have  had  the  same  experience.     It  is  just 
about  twenty  five  years  since  in  Germany,  as  here,  the  trade  in 
superphosphates,  guano  and  similar  commercial  fertilizers  began. 
The  same  stupendous  frauds  by  adulteration  and  dilution  of  good 
things  were  practiced  there  as  they  have  been  and,  we  have  great 
reason  to  fear,  still  are  carried  on  here.     But  the  experiment  sta- 
ion  has  perfectly  cured  and  rooted  out  these  evils  in  all  the  dis- 
ricts  where  it  has  been  established  and  appreciated.    The  experi- 
lent  station  there  is  prepared  to  furnish  the  farmers  at  small  cost 
ith  »w  analysis  of  any  fertilizer  he  proposes  to  buy.    The  farmers 
•|  ^liems^lv^  of  this  aid.    They  will  buy  no  fertilizer  without 


26  SHEFFIELD  SCIEJTTIFIC  SCHOOL. 

an  exact  statement  of  its  eompoBition,  and  they  buy  with  the  un- 
derstanding that  any  deficiencies  in  the  stipulated  amount  of  fer- 
tilizing matters  shall  be  made  good  or  deducted  from  the  payment 
Under  such  circumstances  manufacturers  can  sell  nothing  that  is 
not  substantially  what  it  claims  to  be.  A  further  result  of  this 
system  is  that  low-grade  fertilizers  are  little  tM>ught,  and  those 
makers  who  can  supply  the  best  article,  of  uniform  quality  and  at 
the  lowest  rates,  have  the  business.  With  large  sales  the  dealers 
prosper,  wliile  the  consumers  are  satisfied  with  their  purchases, 
and  instead  of  trying  to  see  how  they  can  get  along  with  small 
use  of  purchased  fertilizers,  they  are  studying  how  to  use  the 
greatest  quantities  to  advantage.  The  fertilizer  market  in  Saxony 
and  Prussia,  where  the  experiment  station  has  the  universal  sanc- 
tion and  confidence  of  the  farmers,  is  just  as  settled  and  satisfac- 
tory as  any  branch  of  trade,  and  the  farmers  there  buy  superphos^ 
phate,  guano,  potash  salts,  etc.,  with  as  much  security  of  £ur 
dealing  as  we  can  feel  in  the  purchase  of  sugar  or  nails. 

In  the  second  place,  the  vast  interests  represented  in  the  feeding 
of  cattle  and  other  live  stock  have  received  an  equal  share  of 
attention,  and  although  the  questions  involved  are  in  the  highest 
degree  complicated  and  abstruse,  an  encouraging  measure  of  sno- 
cess  in  approaching  their  solution  has  been  attained. 

In  our  agricultural  meetings  and  publications  we  are  discussing 
the  same  old  questions  as  to  the  value  and  economy  of  the  various 
kinds  of  cattle  food,  and  the  methods  of  rabing  them,  that  have 
been  discussed  ever  since  there  have  been  two  ways  open  to  the 
farmer  for  keeping  his  animals. 

So  long  as  we  do  not  understand  what  hay,  corn-fodder,  corn- 
meal,  oil-cake,  bran,  shorts,  brewers'  grains,  etc.,  are  in  their  dtt- 
tinct  parts,  and  how  their  separate  ingredients  individually  stand 
related  to  the  wants  of  the  living,  growing,  laboring,  milk-giving, 
or  fattening  animal,  so  long  we  shall  remain  in  a  fog  of  discussioiii 
so  long  we  shall  oppose  each  other  in  argument,  in  belief  and  in 
practice;  so  long,  like  men  bewildered  in  the  forest,  we  shall 
travel  in  a  circle,  and  tire  ourselves  out  without  making  progress 
forward. 

In  the  tables  which  I  have  alluded  to,  in  which  a  vast  amomit 
of  the  work  of  the  Experiment  Stations  has  been  condenaed  to 
its  results,  in  compact  numerical  statement,  we  find  given  tba 
average  quantities  of  water,  albuminoids,  carbohydrates,  fiU  and 
cellulose,  that  ate  coiil^uved  in  1,000  parts  of  each  of  some  M 
kinds  of  forage  and  feed\xi%  %\.\sSL    C>wKaivaJS.  vs&.^^«iA  enooontsit 
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extraorditiary  difficultieB  in  its  attempt  to  set  forth  the  separate 
elements  of  food.  Many  of  these  difficnlties  are  as  yet  but  par- 
tially overcome,  and  many  of  our  results  are  in  some  measure 
merely  tentative  and  provisional ;  but  a  vast  advance  has  been 
surely  accomplished. 

We  can  compare  together  hay  and  cornstalks,  oats  and  corn- 
meal,  peas  and  oil-cake,  potatoes  and  turnips,  by  a  comparison  of 
their  water,  their  albuminoids,  their  carbohydrates,  their  fat,  and 
their  fiber.  We  can  also  connect  the  preponderance  of  one  or 
other  class  of  ingredients  with  their  observed  use  in  cattle  feeding. 

The  Experiment  Stations  have  carried  out  a  large  number  of 
feeding  trials  on  oxen,  cows,  calves,  horses,  sheep,  ^wine,  and 
goats,  taking  account  of  the  accurately  weighed  and  analyzed 
food,  not  merely  as  so  much  hay,  beets,  etc.,  but  also  as  so  much 
water,  fat,  starch,  gluten,  etc. ;  and  have  thus  given  a  new,  more 
definite  and  more  general  expression  to  the  results  which  practice 
had  obtained. 

As  in  the  construction  of  a  house,  the  builder  must  know  not 
only  the  materials  to  be  provided,  but  also  the  due  proportions  of 
them  to  be  employed,  so  in  the  raising  of  a  calf,  in  the  fattening 
of  an  ox,  in  the  support  of  a  draught  horse  or  of  a  milch  cow,  the 
farmer  should  know,  not  merely  that  water,  oil,  albuminoids,  etc., 
are  absolutely  required,  but  also  that  they  are  demanded  in  such 
and  such  proportions.  The  nails  and  pins  that  arc  put  into  a 
house,  beyond  what  are  needed  for  binding  the  structure,  are  not 
only  a  waste  of  material  in  themselves,  but  may  become  a  detri- 
ment to  the  building.  So  the  want  of  due  propoition  among  the 
elements  of  cattle  food  may  be,  and  unquestionably  is,  in  fact,  an 
immense  waste  and  damage  to  our  agriculture. 

In  the  Experiment  Stations  great  numbers  of  practical  trials 
have  been  carried  out  for  the  purpose  of  ascertaining  the  best 
quantities  and  proportions  of  the  food-elements  to  use  for  the 
'  various  purposes  of  the  stock  keeper,  and  the  results  that  are  now 
accepted  as  the  best  approximation  to  truth,  are  given  in  tables 
of  so-called  "  Normal  Rations." 

These  "  Noimal  Rations  "  are  confessedly  approximate  and  im- 
perfect; but  they  are  based  upon  experiment,  and  they  have  an 
undeniable  value.  By  their  help  the  farmer  can  calculate  the 
probably  best  combination  of  any  sorts  of  cattle  food  that  are  at 
any  time  accessible  to  him.  He  can  determine  what  to  buy  and 
what  to  sell  to  the  best  advantage  of  his  cattle,  his  manure  heap, 
and  his  cash  on  hand.    And  although  the  ex\»ei\in!e!Yi\i^\Qx»A^^^ 
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of  these  tables  is  not  yet  broad  enough  to  support  all  the  dedao- 
tions  that  may  be  made  from  them,  they  have  been  asefnl  In 
practice,  and  are  invaluable  as  a  safe  basis  for  further  inquiries. 

The  builder,  in  making  his  estimates  of  the  materials  needful  to 
construct  a  house,  allows,  in  case  of  lumber,  a  large  percentage 
for  loss  by  defects  and  unavoidable  waste  in  cutting.  He  also 
provides  for  a  small  waste  of  nails,  while  most  of  the  other  hard- 
ware required  is  expected  to  "  hold  out"  The  waste  portions  of 
cattle  food  must  in  like  manner  enter  into  the  farmer's  estimates. 
He  must  know  to  what  degree  the  animal  can  build  into  its  struc- 
ture or  otherwise  make  profitable  use  of  the  elements  of  all  vari- 
eties of  feeding  stuflT. 

From  this  point  of  view,  another  class  of  investigations  has 
been  actively  prosecuted  for  some  ten  years  as  to  the  digestibility 
of  different  foods ;  not  with  reference  simply  to  what  proportion 
of  hay  or  potatoes  or  cotton-seed  meal  is  dissolved  and  consumed 
in  gross,  but  what  proportions  of  the  fat,  of  the  starch,  of  the 
albuminoids,  of  the  fiber,  of  the  phosphates,  etc.,  are  utilized  ai 
nutriment.  These  investigations  are  made  by  feeding  known 
quantities  of  analyzed  food,  keeping  account  of  gain  or  loss  of 
live  weight,  and  also  collecting,  weighing  and  analyzing  the  urine 
and  dung.  What  enters  the  animal  as  food,  that  cannot  be  found 
again  unaltered  in  the  excrement,  has  been  digested. 

The  digestibility  of  a  given  cattle-food  is  not  invariable,  bat 
changes  according  to  the  kind  of  animal,  and  the  articles  that 
accompany  it  in  the  ration;  but  by  numerous  experiments  it  if 
expected  that  a  series  of  average  figures  will  be  obtained  which 
will  serve  usefully  as  a  basis  for  estimating  the  relative  values  of 
different  feeding  stuffs. 

One  of  the  interesting  results  of  these  researches  is  that  the 
fiber  or  cellulose — the  very  wood — of  plants  is  to  a  consideraUe 
degree  digestible.  It  has  ''  always"  been  known  that  the  beaver 
subsists  on  wood  and  bark  during  winter,  that  cattle  derive  grail 
satisfaction  from  browse,  and  that  goats  will  eat  newspapers  and 
cotton  cloth.  Exact  trials  have  shown  that  sheep  are  able  to 
digest  a  large  proportion  of  sawdust  and  of  pure  paper  pulp,  and 
that  all  farm  animals  readily  convert  into  food  from  40  to  70  per 
cent,  of  the  fiber  or  woody  matter  of  hay,  straw  and  chaff  b 
fact,  these  materials  have  been  proved  to  be  not  simply  digcatibia 
^^on  a  pinch,"  but  really  serviceable  to  a  corresponduig  degiei 
with  starch,  sugar,  onX,  c^a.    k!;^<:xyt^^^lY^  in  most  of  the  well  ae» 
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pounded  cattle  rations,  the  second  rank  in  respect  to  quantity  is 
occupied  by  cellaldse  or  "  crude  fiber." 

It  is  remarkable  how  differently  the  same  elements  of  various 
kinds  of  forage  submit  to  digestive  action,  as  exhibited  in  the 
following  results  of  this  class  of  experiments. 

Percentage  of  organic  matter  digested. 

ToUl 
No.  of  Organic 

Ezpertmentt.   Bnbitance.   Albnmlnoidt.       Fat.  Fiber. 

Mewlowhay, 45  64  59  50  62 

Oloyerhaj, 18  60  59  59  47 

Glover,  just  before  flower, ...    4  71  85  66  56 

"      in  fuU  flower, 2  64  69  61  60 

"      past  flower, 2  58  59  44  39 

Potatoes, 13  90  66  63  27 

linseed  cake, 8  81  86  90  69 

Ootton-seed  cake  (with  huUs),    4  60  74  91  23 

Oats, 9  69  76  78  20 

Bye  straw, 5  61  24  32  62 

The  above  figures  are  simply  averages  of  the  results  of  trials 
made  in  most  cases  by  different  experimenter?  on  different  animals. 
In  case  of  meadow  and  clover  hay  they  are  perhaps  so  numerous 
as  to  fairly  establish  the  superiority  of  the  former,  by  showing 
tbat  although  clover  hay  contains  some  four  per  cent,  more  albu- 
minoids than  grass  hay,  it  gives  no  more  of  them  to  the  support 
of  animals,  while  its  fiber  is  far  less  digestible.  The  influence  of 
age  on  the  digestibility  of  forage  is  strikingly  seen  in  case  of  clover, 
the  percentage  value  of  which  decreases  rapidly  during  flowering 
and  ripening.  Potatoes  and  linseed  cake  are  among  the  most  con- 
centrated and  digestible  of  foods ;  and  cottonseed  cake,  when  free 
from  hulls,  ranks  but  little  inferior  to  linseed  cake.  It  is  observed 
that  rye  straw  is  food  to  the  extent  of  one-half  its  weight ;  while 
of  the  grain  of  oats  30  per  cent,  is  undigested.  But  the  albumin- 
oids of  oats  are  thrice  more  nutritious  than  those  of  rye  straw ; 
luid  the  cellulose  of  the  straw  is  thrice  as  nutritious  as  that  of 
oats.  The  belief  so  prevalent  in  this  country,  that  Indian  com  is 
unsurpassed  among  the  grains  as  a  food,  finds  confirmation  in 
these  researches,  its  relative  digestibility  being  higher  than  that 
of  barley,  as  well  as  that  of  peas  and  beans.  It  is  evident  that 
experiments  which  promise  to  give  us  the  data  for  comparing  the 
digestibility  of  different  foods,  are  of  the  utmost  importance.  By 
their  aid  the  compounding  of  really  normal  rations  will  become  a 
matter  of  satisfactory  certainty,  and  the  economy  of  cattle  €^<:^^ 
will  be  poshed  to  near  its  limits. 
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A  third  direction  in  which  the  Experiment  Station  is  proving 
of  direct  service  to  the  farmer  is  in  the  examination  of  seeds  u 
regards  their  genuineness,  purity,  and  germinative  quality.  It 
is  but  a  very  few  years  since  attention  was  directed  in  Great 
Britain  to  the  wholesale  distribution  of  purposely  adulterated 
seeds  throughout  that  country,  and  stringent  laws  and  severe 
penalties  were  there  enacted  to  protect  the  farmer. 

There  lately  flourished  in  London,  establishments  where  the 
business  of  "doctoring"  turnip-seed  was  prosecuted  on  an  exten- 
sive scale.  Old  and  worthless  seeds,  or  the  seeds  of  inferior  kinda 
of  turnips,  were  killed  and  colored,  and  used  to  the  estimated 
amount  of  20,000  bushels  annually  for  adulterating  the  seed  of 
those  varieties  most  sought  for  by  farmers. 

In  London  and  on  the  continent  hundreds  of  tons  of  the  cheap 
yellow  clover  seed  {Medicag{>  lupulina)  were  and  still  are  mixed 
in  larger  or  smaller  proportions  with  the  red  clover  seed,  and  sold 
at  the  high  price  of  the  latter. 

In  1868,  three  tons  of  so-called  i-ed  clover  seed  were  sold  to 
farmers  in  the  Saxon  city  of  Chemnitz  alone,  of  which  two-thirdB 
was  yellow  clover. 

In  Saxony  light  and  inferior  kinds  of  oats  are  extensively  bought 
by  seedsmen  to  adulterate  the  heavy  and  prized  sorts. 
"The  celebrated  "Probstei  rye"  is  annually  produced  to  the 
extent  of  2,800  to  3,400  bushels ;  but  the  amount  ostensibly  dis- 
posed of  in  the  seed  trade  is  hundreds  of  thousands  of  bushels. 

Dr.  Nobbe,  Director  of  the  Tliarand  Experiment  Station,  reports 
finding  in  a  sample  of  tall  meadow  fescue  grass  (JFhstuca  ekUiar) 
70  per  cent,  of  adulteration  ;  and  two  samples  of  so  called  "grass 
seed,"  having  all  the  external  appearance  of  a  good  article,  were 
found  to  consist  of  grass  flowers  only,  without  a  ripe  seed  of  any 
sort. 

The  climax  of  this  kind  of  ingenious  villainy  appears  to  have 
been  reached  in  Hamburg,  where  there  recently  existed  a  manu- 
factory of  counterfeit  clover  seed,  which  was  made  from  quaiti 
sand,  and  with  such  skill  as  to  deceive  experienced  judges,  who 
have  pronounced  samples  containing  25  per  cent  of  these  quaiti 
grains  to  be  pure  red  clover  seed. 

In  a  sample  of  Timothy  seed  which  had  the  appearance  of  being 
very  pure.  Dr.  Nobbe  found  about  7  per  cent,  of  foreign  seeds,  it 
which  he  identified  31  diflerent  kinds,  mostly  weeds  and  inferior 
grasses ;  and  he  calculated  that  upon  a  Saxon  acre  (=  1.87  Jbig^ 
acres)  no  less  than  1,700,000  of  these  foreign  seeds  wonld  be  iowS| 
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or  24  upon  every  square  foot,  by  using  the  customary  quantity  of 
this  pure  Timothy  seed. 

Dr.  Xobbe  examined,  during  the  first  four  years  since  the 
Tharand  Experiment  Station  has  given  this  matter  attention,  some 
1,700  samples  of  seed.  He  determines  not  only  the  extent  of 
adulteration  with  foreign  seeds  and  mixtures,  but  he  also  ascei- 
tains,  by  careful  sprouting  trials,  what  percentage  of  the  genuine 
seed  is  alive  and  capable  of  producing  vigorous  plants. 

Dr.  Nobbe  has,  by  very  numerous  and  laborious  experiments 
upon  seeds  procured  from  various  localities  and  climates,  deter- 
mined what  must  be  regarded  as  the  average  per  cent,  of  good 
seed  that  will  sprout  and  grow,  in  a  number  of  various  kinds, 
when  genuine.  His  experience  shows  that  unadulterated  white 
clover  seed  of  which  66  per  cent,  will  germinate  is  of  average 
quality;  flaxseed  of  which  but  one-half  will  sprout  is  poor;  while 
dill  seed  of  which  10  per  cent,  comes  up  is  excellent. 

Dr.  Nobbe's  experiments  show  further  that  very  many  genuine 
commercial  seeds  are  of  inferior  quality,  yielding  much  less  than 
the  proper  average  of  plants,  probably  from  admixture  with  the 
fresh  stock,  of  old  seed  whose  vitality  is  impaired  or  destroyed. 

The  many  complaints  that  are  made  of  the  poor  quality  of  the 
seeds  sent  out  by  the  Agricultural  Department  at  Washington 
are  in  large  degree  explained  by  these  revelations  of  the  state  of 
the  trade  in  Europe. 

It  is  but  six  or  seven  years  since  Dr.  Nobbe  first  called  public 
attention  to  this  subject.  He  has  begun  the  publication  of  a  book 
containing  full  descriptions  and  figures  of  all  the  useful  and  hurt- 
fill  seeds  that  occur  in  commerce ;  and  already  at  some  twenty 
Experiment  Stations  farmers  are  able  to  get  trustworthy  exami- 
nations of  seeds  as  to  purity  and  vitality,  and  at  a  trifling  cost. 

To  say  that  the  farmers  of  Connecticut  and  of  our  entire  country 
urgently  need  the  aid  and  stimulus  of  the  Experiment  Stations,  is 
to  make  a  most  evident  assertion.  Our  Agricultural  Colleges 
have  but  few  agricultural  students.  The  Agricultural  Course  of 
Instruction  in  this  School  is  a  supply  that  meets  little  demand. 
The  reason  lies  mainly  in  the  fact  that  our  intellectual  activity 
has  the  habit  of  running  in  other  than  agricultural  channels.  To 
bring  our  faimers  in  direct  and  profitable  contact  with  the  results 
of  science,  to  bring  science  into  active  and  visible  co5peration 
with  the  toils  and  plans  of  the  farm,  would  redound  to  the  emi- 
nent advantage  of  both.  The  Experiment  Station,  I  cannot 
doubt,  is  to  be  this  point  of  contact,  the  focus  of  this  cooperation. 

SAii\3'ai.  ^ «  t^iss^iyRsvu. 
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iNSTEUCnON   IN   THE   UsE   OF  THE  PlAKE   TaBLS. 

A  class  was  again  formed,  daring  the  summer  of  1874,  from  the 
students  of  the  School,  to  receive  instruction  in  the  use  of  the 
plane  table  and  in  field  work  under  the  operation  of  the  United 
States  Coast  Survey;  permission  to  that  effect  having  been 
granted  by  Captain  C.  P.  Patterson,  Superintendent  of  the  Coast 
Survey,  to  Mr.  Richard  Meade  Bache,  Assistant  in  charge  of  the 
region  about  New  Haven.  It  was  the  original  intention  of  Mr. 
Bache  to  place  two  parties  from  the  School  in  the  field,  but  the 
lateness  of  the  passage  of  the  Coast  Survey  appropriations  by 
Congress  prevented  this,  as  before  authority  to  act  could  be 
received  most  of  the  students  had  dispersed.  The  members  of 
the  school  who  volunteered  were  Messrs.  E.  C.  Savage,  Greorge  R. 
Cooley,  A.  A.  Browning,  and  Henry  A.  Ilazen,  and  the  first  of 
these  was  put  in  immediate  charge  of  the  party,  and  was  rated 
and  paid  as  an  Aid  pro  tern,  upon  the  Coast  Survey.  Mr.  Bache 
has  courteously  furnished  the  Governing  Board  with  a  report  of  the 
operations  of  the  party,  in  which  he  gives  the  statistics  of  the 
work,  as  follows : 

Area, 1.8  sq.  milM. 

Length  of  streets  and  roads, 20.7  miles. 

"        •♦  horse  railroad, 1.9     " 

**        "  steam  railroad, 1.6     " 

The  map  was  inked  at  the  end  of  the  field  season  by  Mr.  R  C. 
Savage. 

Contributions  to  the  Study   op  the  New  Haven  Regiox. 

'^  I  herewith  enclose,"  Mr.  Bache  adds  in  his  cornmanicatioD  to 
the  Board,  "from  last  season's  work,  a  list  of  such,  and  only  sach, 
statistics  of  my  regular  parties'  operations  as  have  heretofore 
been  published  in  the  Annual  Report  of  the  School.  The  ope^ 
ators  in  these  parties  were  Messrs.  Horace  Andrews  and  Neville 
B.  Craig,  of  whom  Mr.  Andrews  executed  the  triangalation  under 
my  direction,  and  Mr.  Craig  the  levelling,  from  which,  among 
many  other  heights,  the  additional  ones  given  are  seleoted.** 

Permanent  Bench  Sflarki  egUbUflhed  between  TomWnianHi  Bridge  ni 
New  EUven  Ught  House. 

Referred  to  the  datum  plane  used  by  the  City  SnnrejDi'k 
office,  which  is  the  mean  high  water  at  Chapel  St.  biidgei  aa  di» 
^i^rmined  by  the  CoaAt  Survey  tidal  observationa  of  1870. 
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Quarts  pebble  in  north  wall  of  dike  at  the  east  end  of  Tomlinson's  bridge— east 
end  of  wall — second  stone  from  end,  on  top  of  wall  and  near  the  north-east  cor- 
ner of  stone.  G.871  ft. 

Bast  corner  of  granite  post,  at  the  north-east  comer  of  Ft.  Hale  property,  and  sit- 
uated on  the  north  side  of  north  road  leading  to  Ft.  Hale.  2.862  ft. 

Copper  bolt  in  wall  on  the  north  side  of  the  sluiceway  at  Ft.  Hala         5.385  ft. 

South  corner  of  granite  post,  at  the  south-east  comer  of  the  Ft.  Hale  property* 
and  near  the  south-west  comer  of  the  west  saltpetre  works.  4.015  ft 

North-west  comer  of  granite  post,  situated  about  109.5  feet  from  the  last  bench, 
and  on  the  opposite  side  of  road.  2.757  ft. 

On  top  of  stone  post  on  west  side  of  east  entrance  to  yard  of  first  house  west  of 
Oeorge  Nettleton's  hotel  at  Morris  Cove.  16.556  ft 

Copper  bolt  placed  in  solid  rock  a  few  feet  west  of  New  Haven  light-house,  and 
marked  ^  11-1«'7  ^- 

CfeoffraphiccU  Poaiiume  in  the  Vicinity  of  New  Haven^  Conn* 

Name  of  SUtlon.  Latitade.  Longitude. 

iTee's  Cupola, 41  18  29^288  72  62  31.'704 

Sandy  Point  (signal  on  beach) 41  16  01.741  72  65  14.830 

Wire  Works*  Chimney, 41  17  53.682  72  53  23.365 

Townsend's  Cupola, .41  16  31.786  72  53  24.976 

Peak  on  House  (east  shore), 41  16  33.499  72^  53  53.8U9 

White  House  Cupola  (east  shore), 41  17  22.055  72  53  49.793 

Mitchell's  Cupola  (S.  W.  comer) 41  16  23.856  72  53  26.925 

Chemical  Works  (wooden  ventilator),    41  16  05.478  72  53  47.054 

Rod  (supporting  telegraph  wire), 41  18  54.423  72  52  54.424 

Slaughter  House  (east  cupola), 41  19  14.876  72  53  12.980 

School  House  CJupola  (adjusted), 41  18  32.793  72  63  06.043 

Baldwm's  Oipola  (adjusted), 41  17  40.244  72  53  21.781 

2d  Cong.  Church  (Pair  Haven,  east  side),  .--  41  18  25.498  72  52  48.509 

North  (signal  pole),  _. 41  17  33.479  72  53  65.567 

Crane's  Bar  (signal  pole), 41  17  03.730  72  63  63.663 

Bast  (signal  pole), 41  16  56.350  72  5?.  38.218 

Red  and  White  (signal  pole), 41  17  04.637  72  53  28.775 

Fort  Hale  (signal  pole), 41  16  12.372  72  53  58.301 

North  Watch  House  (signal  pole), 41  16  41.993  72  54  49.210 

Grove  (signal  pole), 41  19  00.580  72  52  3G.932 

Pine  Street  (signal  pole), 41  18  45.386  72  62  56.263 

SheU  Heap  (signal  pole), 41  18  41.189  72  52  38.638 

Peck  Street  (signal  pole), 41  19  00.047  72  52  58.715 

North  Quinnipiac  (signal  pole), 41  19  26.326  72  63  00.479 

South  West  Ledge  Light  House, 41  14  01 .724  72  54  24.800 

Diatancea  between  IHangukUion  Points  within  the  New  Haven  Region. 

Feet. 

lTS8*s  Cupola  to  West  Rock, 23,731.46 

'*  "    TallSpire 3,535.58 

"  "    SouthChurch, 14,336.70 

"  "    Baldwin's  Cupola, 6,264.14 

"  •*    2d  (>)ng.  Church,  Fair  Haven, 1,338.55 

"  "    School  House  Cupola, 2,644.07 

"    Grove  Signal 3,191.53 

"  '*    Peck  Street  Signal, 3,73.3.08 

"  "    Pine  Street  Signal, 2,482.90 

*  To  reduce  these  positions,  as  well  as  those  previously  published,  to  the  most 
recent  astronomical  data  of  the  Coast  Survey,  add  0'^''30  to  &e  latitude  and  20.^^43 
to  the  longitude.  It  is  not  done  here,  to  avoid  want  of  uniformity  with  previous 
publication  in  the  Report,  and  was  not  done  there,  because  the  Coast  Survey  had 
not  then  made  the  general  change. 
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South  Chueoh  to  Baldwin's  Cupola, 10,045.18 

"            "    Sandy  Point  Signal, ll,U'i.89 

"            "    Mitchell's  Cupola, 13,036.95 

'•            "    Townsend's  Cupola, 12,621.90 

•'            "    Chemical  Works'  Ventilator, 13,3ii4.2i 

•'            "    Fort  Hale, 12,313.04 

"            "    Crane's  Bar, 8,944.34 

"            "    Peak  on  House, 10,886.64 

"    White  House  Cupola, 8,379.26 

"            '•    Wire  Works' Chimney, 9,868.17 

"            "    North  Watch  House. 7,736.74 

"    North  Signal, 7,617.83 

"            "    EastSignal, 10,340.01 

SxifDY  Point  Signal  to  Townsend's  Cupola, _ 8,921.29 

to    Mitchell's  Cupola^ 8,537.10 

"            "    North  Watch  House, 4,518.67 

"    Chemical  Works, „ 6,71167 

"            "    White  House  Cupola, 10,402.02 

"    Fort  Hale  Signal, 6,941.31 

"            "    Crane's  Bar  Signal, 8,817.59 

"            '•    Peak  on  House, 6,970.89 

"    Forbes'  Signal, 12,411.34 

"            "    North  Signal, 11,081.53 

"            ••    EastSignal, 9,216.42 

Townsend's  Cupola  to  Mitchell's  Cupola, 816.17 

to   Fort  Hale  Signal, 3,214.63 

"            ^'    Crane's  Bar  Signal, 3,90445 

"            "    Peak  on  House, 2,208.01 

Chbmical  Works'  Ventilator  to  Peak  on  House, 2,882.16 

Baldwin's  Cupola  to  Tall  Spire, 5,285.26 

•'           to    East  Rock, 12,585.26 

Crane's  Bar  Signal  to  Peak  on  House, 3,059.33 

"           to   White  House  Cupola, 1,877.89 

"            "    North  Signal, 3,014.10 

"    EastSignal, 1,396.67 

"            "    Red  and  White  Signal, 1,902.02 

Fort  Hale  Signal  to  Crane's  Bar  Signal, 6,209,36 

"            to    Peak  on  House, 2,165.34 

"    North  Watch  House  Signal, 4,908.31 

Wire  Works'  Chimney  to  East  Rock, 11,245.83 

North  Watch  House  Signal  to  Forbes's  Signal, 7,945.40 

Slaughter  House  Cupola  to  North  Quinnipiac  Signal, 1,600.71 

East  Signal  to  Red  and  White  Signal, 1,105.92 

"            to    Peak  on  House, 2,600.75 

"             "    North  Signal, 3,984.02 

Grove  Signal  to  Tall  Spire, 4,229.69 

"            *'    Slaughter  House  Cupola, 3,107.54 

"    Telegraph  Rod, 1,472.84 

"    Pine  Street  Signal, 2.130.58 

"    SheU  Heap  Signal, 1,966.69 

"            "    Peck  Street  Signal, 1,662.81 

'♦            "    North  Qumnipiac  Signal, 3,164.77 

Peck  Street  Signal  to  Fair  Haven  2d  Cong.  Church, 3,682.03 

"           to   Slaughter  House  Cupola, 1,863.76 

"    Telegraph  Rod, 66&64 

"    Shell  Heap  Signal, 2,44t.2S 

"    North  Quinnipiac  Signal, 2,662.80 

Shell  Heap  Signal  to  Fair  Haven  2d  Cong.  Church, l,t67.4l 

"           to    School  House  Cupola, %U^M 

"            "    Telegraph  Rod, 1,ML8 

"            "    Pine  Street  Signal, l^OJH 

S.  W.  Ledge  Light  House  to  West  Rock, 88,U8JS 

"           ''        «^\x\XiU\Vliwd, 8%0!4lf 
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Additions  to  the  Zoological  Collections. 
A.  E.  Yerbill,  Ourator;  S.  F.  Clabk,  Assistant 

The  most  numerous  additions  to  the  Zoological  department  are 
the  extensive  collections  of  marine  invertebrates  made  in  connection 
with  the  explorations  under  Prof.  S.  F.  Baird,  U.  S.  Commissioner 
of  Fish  and  Fisheries.  During  the  past  summer  the  headquarters 
of  the  Commission  were  established  at  Noank,  Conn.,  and  the 
investigation  of  the  marine  invertebrate  fauna  was  put  under  the 
general  charge  of  the  curator,  but  a  large  number  of  other  natu- 
ralists aided,  more  or  less,  in  this  work ;  among  them  Mr.  S.  I. 
Smith,  Mr.  Oscar  Harger,  and  Mr.  S.  F.  Clark,  of  this  School ; 
Prof.  A.  Hyatt  and  Mr.  Robert  Kathburn,  of  Boston ;  Dr.  Joseph 
Leidy,  of  Philadelphia ;  Dr.  E.  Bessels,  of  Washington.  Mr.  R. 
Y.  Brown,  of  the  University  of  Wisconsin ;  Mr.  G.  R.  Kleeber- 
ger,  Mr.  J.  C.  Olnistead,  and  Mr.  F.  M.  Turnbull,  students  in  this 
School,  also  took  part  in  the  work,  and  availed  themselves  of  the 
facilities  offered  for  the  study  of  marine  zoology  and  botany. 
Extensive  dredgings  were  made  by  means  of  the  U.  S.  Steamer 
**  Bluelight,"  Commander  L.  C.  Beardslee,  in  the  waters  of  Long 
Island  Sound;  Fisher's  Island  Sound;  Gardiner's  Bay;  Peconic 
Bays ;  Block  Island  Sound ;  and  the  deeper  waters  off  Block  Island 
and  the  eastern  end  of  Long  Island.  This  collection  of  inver- 
tebrata  has  been  deposited  in  the  North  Sheffield  Hall,  to  be 
examined  and  reported  upon  by  the  curator  and  Mr.  S.  L  Smith, 
when  a  complete  series  of  the  specimens  will  be  given  to  the 
college  museum.  Much  work  has  been  done  during  the  past  year 
upon  this  and  the  previous  collections  of  the  same  kind,  made 
during  1872  and  1873.  Mr.  Smith,  Mr.  Clark,  and  Mr.  Harger 
have  aided  the  curator  in  this  work. 

In  September,  the  Superintendent  of  the  U.  S.  Coast  Survey 
offered  to  Prof.  Baird  the  use  of  the  Coast  Survey  steamer  Bache, 
Capt.  Piatt,  for  the  purpose  of  continuing  the  dredgings  in  deep 
water  off  the  coasts  of  Maine  and  New  Hampshire.  Dr.  A.  S. 
Packard,  of  Salem,  Mass.,  was  put  in  charge  of  this  expedition, 
and  he  was  assisted  by  Mr.  C.  Cooke,  of  Salem,  and  Mr.  Robert 
Rathbum,  of  Boston.  They  obtained  a  valuable  collection  of  the 
deep-water  animals  of  the  Gulf  of  Maine,  which  has  also  been  sent 
to  this  School  for  examination  and  description.  A  preliminary 
report  upon  the  results  of  the  last  named  expedition  has  been 
published  in  the  American  Journal  of  Science  by  the  curator. 
We  have  also  received  from  the  XJ.  S.  Tfiaki  Coiim3Aasass\\.  ^«^«w^ 
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large  fiflhes  taken  near  Noank,  the  skins  of  which  have  been 
mounted  and  put  on  exhibition.  Among  these  are  the  drum-fifih, 
the  tarpum  (Megalops  thrissoides)^  and  bill-fish  ( Tetrapturw  aOn- 
du4i).     These  are  rare  species  on  the  coast  of  New  England 

A  good  collection  of  shells,  corals,  echinoderms,  and  cmstaceft, 
from  Florida  and  the  Bahamas,  was  purchased  of  Dr.  E.  Palmer. 
A  very  valuable  and  useful  collection  of  typical  cmstacea  was 
obtained  by  exchange  from  the  University  of  Christiania,  through 
Dr.  G.  ().  Sars.  A  small  but  valuable  collection  of  typical  Hy- 
droids  and  Ophiurans  was  received  from  the  Museum  of  Compar- 
ative Zoology^  in  exchange. 

Mr.  J.  F.  Whiteaves  has  sent  a  collection  of  invertebrates  from 
the  deep  waters  of  the  Gulf  of  St.  Lawrence.  Mr.  J.  H.  Emerton 
has  labelled  most  of  our  spiders,  and  has  sent  a  considerable  oam- 
ber  of  additional  ones. 

Professor  Mai-sh  has  continued  to  make  numerous  and  valuable 
additions  to  the  osteological  collection,  as  in  previous  years. 

Professor  Dana  has  given  many  valuable  books  to  the  zoological 
department  of  the  museum. 

Several  works  relating  to  the  culture  and  fisheries  of  oysters 
were  presented  by  Capt.  G.  H.  Townsend. 

Other  donations,  of  less  importance,  have  been  received  from  a 
number  of  persons,  and  will  be  acknowledged  on  another  occasion. 

Additions  to  the  Geological  CoLLEcnoNa 

0.  0.  Marsh.  Curator;  0.  Harqer,  AssiBtant 

The  additions  to  the  Geological  department  of  the  Mnsenio 
have  been  very  large  during  the  past  year.  In  the  West,  twelve 
parties  of  collectors  were  employed  by  the  curator  during  the 
summer  and  autumn  months,  and  many  thousand  specimens  of 
Cretaceous  and  Tertiary  vertebrate  fossils  were  thus  obtained, 
among  them  many  new  to  science.  In  October  last,  the  curator 
organized  an  expedition  to  the  Miocene  ''  Bad  Lands  ^  south  of 
the  Black  Hills,  more  especially  to  examine  a  remarkable  fossil 
locality  discovered  a  few  months  previously.  The  explorations 
were  very  successful,  notwithstanding  extremely  cold  weathtf 
(15**  to  20°  below  zero),  and  the  continued  hostility  of  the  Sionx 
Indians.  The  latter  refused  to  allow  the  expedition  to  cro« 
White  River,  but  a  reluctant  consent  was  at  last  obtained.  Tbey 
afterwards  stopped  the  party  on  the  way  to  the  ^  Bad  I^aiids,^ 
attempted  a  night  attack  ou  their  camp,  and  otherwise  molestad 
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them.  The  fossil  deposits  explored  were  mainly  of  Miocene  age, 
and  although  quite  limited  in  extent,  proved  to  be  rich  beyond 
expectation.  Nearly  two  tons  of  fossil  bones  were  collected,  most 
of  them  rare  specimens,  and  many  unknown  to  science.  Among 
the  more  interesting  remains  found  were  several  species  of  gigantic 
SrontotheriddBy  nearly  as  large  as  Elephants.  Successful  explora- 
tions were  made  also  pi  the  Pliocene  of  the  same  region. 

Among  the  important  vertebrate  fossils  Hecured  during  the  last 
year,  and  already  described  by  the  curator,  are  several  forms  of 
Quadrumana  from  the  Eocene  and  Miocene;  a  number  of  species 
of  a  new  order  (Tlllodontia)  of  Eocene  Mammals;  a  new  genus  of 
.BrofUotheridcB ;  numerous  Tertiary  Mammals  allied  to  the  Horse; 
and  the  first  homed  Rhinoceroses  discovered  in  this  country. 

One  of  the  most  interesting  specimens  added  to  the  museum  is 
a  nearly  complete  skeleton  of  Mastodon  Americanus^  found  by 
Mr.  Andrew  Mitchell,  on  his  farm  in  OtisvUle,  Orange  County, 
New  York.  This  skeleton  belonged  to  a  fully  adult  animal,  and 
is  in  better  preservation  than  any  yet  discovered  in  this  country. 

The  Osteological  collection  of  this  department  has  been  greatly 
increased  during  the  year.  Several  hundred  skeletons,  especially 
of  Mammals  and  Birds,  have  been  added,  representing  many  rare 
types.  The  most  important  acquisition  in  Osteology  was  a  large 
collection  of  skeletons  and  skulls,  purchased  of  Dr.  H.  W.  Boyd 
of  Chicago.  Among  these  was  a  fine  series  of  Quadrumana,  in- 
cluding Gorillas,  Chimpanzees,  and  Orangs,  and  a  Whale,  over 
seventy  feet  in  length,  from  the  Pacific  Coast. 

Mr.  G.  B.  Grinnell  (class  of  1870),  Palaeontologist  of  the  Black 
Hills  Expedition  under  Gen.  Custer,  and  Mr.  F.  H.  Hoadley 
(class  of  1870)  of  New  Haven,  have  rendered  important  service 
to  the  Geological  department  of  the  Museum,  during  the  past 
year,  especially  in  arranging  and  classifying  the  collections. 

The  new  Peabody  Museum  Building  is  now  in  process  of  con- 
struction, and  it  is  expected  that  during  the  next  year  all  the  col- 
lections of  this  Department  will  be  placed  in  it,  and  be  accessible. 

Donations  to  thk  Mktallubgical  Museum. 

The  most  noteworthy  additions  to  the  Metallurgical  Museum 
are  a  suite  of  Zinc  ores  from  the  Passaic  Mine,  Stirling  Hill,  New 
Jersey,  presented  by  Henry  S.  Manning,  Esq.  (S.  S.  S.  1863),  of 
Manning  &  Squier,  New  York  City  ;  and  specimens  of  Silver  ore 
from  the  great  Comstock  Bonanza,  California,  Mine,  Virginia  City, 
Nevada,  the  gift  of  Hon.  William  Alvord,  San  Francisco,  CaL 
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Public  Lbctubbs. 

The  ninth  annual  coarse  of  lectures  to  mechanics  and  others 
was  given  during  the  past  year  in  the  lecture  room  in  North  Shef- 
field HalL  The  lecturers  and  their  subjects  are  indicated  in  the 
annexed  programme. 


L  Moil, 

Feb. 

,     1.  Modern  Glaciers  (IX 

W.  H.  Brbwkr. 

n.  Thura., 

i{ 

4.  The  Growth  of  Language  (1), 

W.  D.  Wmrmrr. 

in.  Mod., 

it 

8.  Modem  Glaciers,  (2), 

W.  H.  Brewbb. 

IV.  Thurs., 

(( 

1 1.  The  Growth  of  Tianguage  (2) 

W.  D.  Whitnbt. 

V.  Mon., 

u 

15    Agricultural  Experiment  Stations, 

S.  W.  Jomraov. 

VI.  Thurs., 

u 

18.  The  Growth  of  Language  (3), 

W.  D.  Whitney. 

VII.  Mon., 

It 

22.  The  Gulf  Stream, 

W.  P.   Tbowbbid«. 

Vm.  Thurs., 

tt 

25.  The  Growth  of  Language  (4), 

W.   D.    WmTKBT. 

IX.  Mon.,   : 

March  I.  Ancient  Glaciers, 

A.  B.  Vbrrill. 

X.  Thurs., 

tt 

4.  Chemical  Analysis, 

W.  G.  Mtxtek 

XI.  Men., 

t( 

8.  On  the  New  Revision  of  the  English 

Bible, 

Preiddent  WooMST. 

XII.  Thurs., 

tt 

11.  The  National  Debt, 

F.  A.  Waimr. 

XIIL  Mon., 

.( 

15.  Cotton, 

D.  C.  Eaton. 

XIV.  Thurs., 

tt 

18.  Magnetism, 

C.  S.  Lthan. 

Gifts  to  the  Institution. 

A  powerful  electro-magnet,  with  auxiliary  apparatus,  has  been 
very  generously  presented  to  the  School  by  its  manufacturer, 
William  Wallace,  Esq.,  of  Ansonia. 

The  soft  iron  cores  of  the  magnet,  each  two  feet  long  and  four 
inches  in  diameter,  are  bolted  to  a  heavy  iron  block,  and  are  sur 
rounded  each  by  four  spools  of  insulated  copper  wire  No.  8,  each 
spool  containing  32  pounds  of  wire  in  1 1  layers  of  33  convolutions 
to  a  layer,  the  total  length  of  wire  being  nearly  a  mile.  The 
magnet  is  very  conveniently  mounted  on  trunnions  in  a  heavy 
mahogany  frame,  so  as  to  be  readily  used  in  any  position.  To 
the  free  ends  of  the  cores  are  fitted  elaborately  cofistructed  and 
massive  iron  pieces,  which  carry  the  polar  terminal,  and  these 
terminals  (of  which  there  are  three  pairs)  are  adjustable  for  dis- 
tance apart  by  large  hand-screws.  There  is  also  a  massive  arma- 
ture to  connect  the  two  cores  for  lifting,  when  the  polar  pieces 
just  described  are  removed.  Besides  the  solid  cores  already  men- 
tioned there  is  an  extra  pair  of  hollow  ones,  each  having  a  central 
cavity  two  inches  in  diameter,  and  at  one  side  a  quarter  of  aa 
inch  slot  cut  entirely  through  the  tube  froi^  end  to  end.  Tbeae 
cores  may  be  jointed  to  each  other  endwise  by  a  double  oonnaoi* 
ing  screw,  so  as  to  form  a  straight  magnet  four  feet  in  lengtfa. 
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The  principal  auxiliary  pieces  are  for  exhibiting  the  effects  of 
induced  currents.  They  comprise  a  one  and  three-sixteenths  inch 
copper  cube  for  rotation;  a  heavy  copper  plate  28  inches  long, 
5  wide,  and  about  two-tenths  thick,  connected  by  brass  rods  with 
an  axis  of  suspension  5  feet  above,  so  as  to  vibrate  lengthwise,  as 
a  pendulum,  between  the  poles ;  and  a  copper  disk  of  the  same 
thickness  and  18  inches  in  diameter,  which  is  made  to  rotate  rap- 
idly between  the  poles  by  means  of  a  crank  and  heavy  frictional 
gearing. 

The  lifting  force  of  the  magnet  is  estimated  at  eleven  tons. 

To  this  munificent  gift  Mr.  Wallace  has  since  added  a  very 
valuable  piece  of  apparatus,  consisting  of  a  coil  12  inches  long 
and  5^  inches  diameter,  with  a  movable  iron  bar  an  inch  in 
diameter  and  18  inches  long,  for  vibrating  vertically  in  the  cen- 
tral cavity;  the  whole  mounted  on  a  mahogany  stand. 

From  the  Class  of  1872,  through  its  Secretary,  Mr.  C.  L.  John- 
son, the  Governing  Board  acknowledge  the  receipt  of  a  gift 
of  $400. 

The  Library  has  been  also  the  recipient  of  gifts  from  vanous 
persons,  among  which  may  be  mentioned  thirteen  volumes  of  fac 
similes  of  the  medals  and  other  works  of  art  preserved  in  Rome, 
presented  by  Mr.  Sheffield  ;  five  volumes,  with  atlas,  of  Karsten's 
Metallurgie,  presented  by  Mr.  H.  Holland  of  Westfield,  Mass. ; 
and  the  various  publications  of  the  Engineer  Department  of  the 
United  States  Army. 

Necessity  for  Ipjcreased  Endowments. 

The  Governing  Board  are  again  under  the  unpleasant  necessity 
of  making  reference  to  the  need  of  additional  endowment  for  the 
proper  maintenance  of  the  School ;  and  they  feel  it  to  be  due  both 
to  themselves  and  to  the  friends  of  the  institution  that  the  precise 
facts  should  be  made  known.  For  the  past  two  years,  in  spite  of 
the  most  rigorous  economy,  the  annual  expense  has  exceeded  the 
annual  income.  True,  the  deficit  has  thus  far  been  comparatively 
small ;  but  the  cause  which  produced  it  is  still  in  active  operation, 
and  is  likely  to  become  more  powerful  with  each  succeeding  year. 
The  additional  teaching  force  required  for  the  steadily  increasing 
number  oi  students  cannot  be  paid  for  from  the  income  received 
from  tuition  alone;  and  above  a  certain  point  every  additional 
student  is  a  drain  upon  the  resources  of  the  institution.  It  is 
obviously  the   wish   of  all  interested   in  the  prosperity  of  the 
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School  that  the  number  of  thoroughly  prepared  pupils  connected 
with  it  should  constantly  become  greater ;  but  it  is  certainly  full 
as  desirable  that  the  eificiency  of  the  instruction  given  should  not 
be  impaired.  The  only  practicable  way  to  economize  at  present, 
so  as  to  make  the  resources  of  the  School  meet  its  current  ex- 
penses, is  either  to  cut  off  a  portion  of  the  present  teaching  force, 
or  to  employ  inferior  instructors  at  smaller  salaries ;  neither  of 
which  alternatives  the  Governing  Board  are  disposed  to  look  upon 
with  the  slightest  favor.  They  are  necessarily  compelled  to  call 
upon  the  friends  of  scientific  education,  and  to  once  more  ask  that 
additional  efforts  may  be  made  to  secure  a  still  larger  endowment 
to  the  permanent  fund  of  the  SchooL 

Anniversary. 

The  anniversary  exercises  were  held  in  North  Shefiield  Hall  on 
the  evening  of  Tuesday,  June  23,  1 874.  Nine  theses  were  se- 
lected for  public  reading. 

The  candidates  for  degrees,  with  the  subjects  of  their  theses, 
are  given  in  the  following  schedule.  Those  marked  with  an 
asterisk  were  read  in  the  evening. 

CANDIDATES  FOR  DEGREES, 

WITH   THE    SUBJECTS    OP   THEIR   GRADUATING  THESES. 

CIVIL  EN01NSEB8.  (2) 

Joseph  Jackson  Abbott,  Ph.  B.,  New  Haven.    Design  of  an  Iron  Bridge  of 

Large  Span  (Murphy- Whipple  TruBs). 
Joseph  John  Skinner,  Ph.  B.,  Niew  Haven.    Design  of  an  Iron  Bridge  of  Lirge 

Span  (Post  Truss). 

BACHELOBS  OF  PHILOSOPHY.    (88) 

HsNBT  Prentiss  Armsby  (Chemistry),  MiUbury^  Mass.    On  the  Nitrogen  of  die 

SoU. 
Nathan  Edward  Beokwith  (Oiyil  Engineering),    New   Haven.     On    Natonl 

Hydraulic  Cement. 
Charles  Cook  Brewster  (Civil  Engineering),  Norwich.    On  FbundationB  under 

Water. 
Edward  Brush  (Civil  Engineering),  Greentneh.    A  Review  of  the  Foondation  of 

the  Pier  of  the  East  River  Bridge. 
Arthur  Bucklin  Claflin  (Select),  Boston^  Mass.    On  Cabinet  Gbvemment 
Franklin  Edwards   (Civil  Engineering),   Nor&iompkmf  Mass.     On  the  Waler 

Works  of  Northampton,  Mass. 

Charles  Howard  Fitch  (Dynamic  Engineering),  New  Hanen,    On  Botazy  Stem 

Engines. 

Edwin  Horace  Forbes  (Civil  Engineering)  OromweU.    A  Beview  of  the  ObmI  at 

Windsor  Locks. 
Lb  Roy  Gale  (Medical),  New  York  Cfity.    On  the  ReproduotKon  and 

phoses  of  the  Btrfo  Americanus. 
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Jacob  Hootz  ObOVb  (Select),  Fredericksburg^  Pa.     On  the  Origin  and  Growth  of 

the  Jury  STstem. 
Vincent  Gilpin  Hazard  (Dynamic  Engineering),  West  Chester,  Pa.    On  Beltifig. 
FRiNK   LeRoy   Holt    (Select),   RockviUe.      On   the    Relations  of  the  Physical 

Gtoog^phy  of  the  United  States  to  their  i^ettleInent. 
Allbn  Brewer  Howe  (Metallurgy),  TYay,  N.   Y.    On  the  Nature  and  Manufac- 
ture of  Spiegel- Iron. 
*Henrt  Hun  (Medical),  Albany ^  N,    Y.    On  the  Luminous  and   Non-Luminous 

Flames  of  the  Bunsen  Burner.  • 

*Lorenzo  M.  Johnson  (Civil  Engineering),   Rochester,   Mass.    On  the   Hoosac 

Tunnel 
Henry  Jarvis  Kellogg  (Civil  Engineering),  Milford.    A  Review  of  the  Swing 

Bridge  over  the  Housatonic  River  on  the  N.  Y.,  N.  H.  ft  H.  R.  R. 
Charles  Hittell  Killinger  (Chemistry),  Lebanon,  Pa.    On  the  Cornwall  Iron 

Ore  Bank  in  Lebanon  County,  Pa. 
Beverly  Livingston  (Medical),  New  York  City.    On  the  Marine  Algae  of  Long 

Island  Sound. 
William  Pitt  Lynde  (Dynamic  Engineering),  Milwaukee,   Wise.    On  Governors. 
*WiLUAii  McGrath  (Civil  Engineering),  Bridgeport     A  Review  of  a  Roof  Truss 

in  the  Grand  Central  Depot,  New  York  City. 
*0harlb8  James  Morse  (Civil  Engineering),  Poland,  0.    A  Review  of  the  Iron 

Blast  Furnace  at  Struthers,  Ohio. 
George  Smith  Needham  (Civil  Engineering),  Louisville,  Ky.    On  the  Ohio  Falls 

Bridge  at  Louisville,  Ky. 
*  Eugene  Ernest  Osborn  (Civil  Engineering),  NorwdUc.    On  Pavements. 
Richard  Deane  Arden  Parrott  (Chemistry),  Greenwood  Works,  K.  Y.     On  the 

Working  of  the  Clove  Furnace  at  Greenwood,  N.  Y. 
Claudius  Victor  Pendleton  (Dynamic  Engineering),   Bozrah.    On  Compound 

Engines. 
♦Walter  Brewster  Platt  (Medical),  Waterbury.    On  the  Anatomy  of  the  Qua- 

hog-clam  ( Venus  Mercenaria). 
*George  Coffin  Power  (Civil  Engineering),  Hudson,  N.  Y.    A  Review  of  the 

Draw  of  Harlem  Bridge. 
WiLUAM  Spencer  Pratt  (CHvil  Engineering),  New  Haven.    On  Cement  vs.  Glazed 

Pipe  for  Sewage  Purposes. 
William  Henry  Reynolds  (Civil  Engineering),   Neio  Haven.     A  Review  of  an 

Iron  Road-Bridge  over  the  Quinnipiack  River  at  Wallingford,  Conn. 
♦William  Rockwell  (Dynamic  Engineering),  Bridgehampion,   N    Y.    On  Explo- 
sives and  their  Applications. 
William  Arthur  Rogers  (Metallurgy),   Covington,  Ky.    On  the  Bessemer  Steel 

Process. 
John  Muirhead  Stewart  (Civil  Engineering),  PeektkiU,  N  J.     On  the  Lyman 

Viaduct. 
Francis  Hill  Stillman  (Dynamic  Engineering),  Plainfidd,  N.   Y    On  the  Tele- 

dynamio  Transmission  of  Power. 
^'WiLUAjf  Richardson  Upham  (Medical),   Yonkers,  N.  Y.    On  Lygodium  Palma- 

turn. 
Simeon  Harrison  Wagner  (Civil  Engineering),  West  Haven.    On  Double  Rever- 
sible Continuous  Rail  for  Railway  Tracks. 
John  Charles  Weber  (Civil   Engineering),  New   York  City.    A  Review  of  the 

Stone  Bridge  over  Mill  River  on  the  H.  &  N.  H.  R.  R. 
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Prizes. 

CLASS  OF  1874. 

For  exceUence  in    Oerman,  the  prize  awarded  to  Hbkby  Huk,  Albany^  K.  F.,  with 

honorable  mention  of  Euqenb  E.  Osborn,  Norroalk. 
Ibr  exceUence  in  French^  the  prize  awarded  to  Hbnbt  Hon,  Albany^  N.  Y. 
For  excellence  in  Civil  Engineering,  the  prize  awarded  to  Charles  J.  Mobse. 

Poland,  0. 

CLASS  OF  1875. 

For  excellence  in  AfcUhematics  of  Junior  Year,  the  prize  divided  between  Charles 

HiLDEBRAND,  New  Haven,  and  William  F.  Pratt,  Nisw  Haven. 
For  exceUence  in  Chemistry,  the  prize  awarded  to  Frederic  N.  Pease,  ElHngtcm, 
For  excellence  in  Mineralogy,  the  prize  awarded  to  Frederic  N.  Pease,  E&ingiotL 

CLASS  OF  1876. 

For  exceUence  in  aU  tlie  studies  of  Freshman  Year,  the  prize  awarded  to  Hiram  A. 

Miller,  New  Haven. 
For  exceUence  in  German,  the  prize  awarded  to  Max  Mailhoube,  New  Haven,  with 

honorable  mention  of  Frederic   P.   Dewey,    West  Haven,   and    Stanley 

Forbes,  San  Francisco,  Col. 
For  exceUence  in  Mathematics,  the  prize  awarded  to  Hiram  A.  Miller,  New  Haven. 
For  excellence  in  Physics,  the  prize  awarded  to  Hiram  A.  Miller,  New  Haven. 
For  excellence  in  Mechanical  Drawing,  the  prize  awarded  to  George  C.  Duhham. 

Southington. 


ERRATUM. 
On  page  xxxi,  line  19,  for  "September  10,"  read  "September  16." 


PROGRAMME  OF  STUDIES, 


O^T  A.L  O  GXJ  E, 


For  the  College  Tear  1874--75. 


CALENDAR. 


1874. 

10  Sept 

Thursday, 

First  Term  begins. 

17  Dec. 

Thursday, 

First  Term  ends. 

1876. 

Winter  Vacation  of  three  weeki. 

7  Jan. 

Thursday, 

Second  Term  begins. 

8  AprU, 

Thursday, 

Second  Term  ends. 

Spring  Vacation  of  two  weeks. 

22  April, 

Thursday, 

Third  Term  begins. 

29  June, 

Tuesday, 

Meeting  of  Appointing  Board. 

29  June, 

Tuesday, 

Anniversary. 

1  July, 

Thursday, 

Commencement. 

2,  3  July, 

Friday,  Sat, 

Examination  for  Admission. 

Summer  Vacation  of  eleven  weeka. 

14,  15  Sept. 

Tues..  Wedn., 

Examination  for  Admission. 

16  Sept 

Thursday, 

First  Term  begins. 

23  Dec, 

Thursday, 

First  Term  ends. 

ABBREVIATIONS. 

s.  H. Sheffield  HalL 

N.  a  H.        -        -        -        -  North  Sheffield  Hall. 

TR. Treasury  Building. 

D. Durfee  CJollege. 

r.  Famam  CoUege. 

&  X. South  Middle  College. 

D.  H. Divinity  Hafl. 

w.  D.  H.       -        -        -        -  West  Divinity  EUOL 

In  the  buildings  belonging  to  the  Sheffield  Sdentifio  School,  the  rooms  ma 
bered  ft'om  1  to  21  are  in  Sheffield  Hall:  from  26  to  68  in  North  Sheffield  HaU. 


Corpjoratbn  o{  gaU  ^olltQt. 


The  OoTemor  and  Lieateiuuit-OoT«mor  of  the  State  are  ex-i^ffldo  memben  of  the  Corporation. 


PRB8IDENT. 
Riv.  NOAH  PORTER,   D.D.,  LL.D. 


PEL1-OW8. 
Hifl  ExcBLLBNCT  CHARLES  R.   INGERSOLL,  LL.D.,  New  Haven. 
His  Hosoe  GEORGE  G.   SILL,   M.A.,  Hastfobd. 
Rev.   LEONARD  BACON,  D.D.,  LL.D.,  New  Haven. 
Rev.  THEODORE  D.  WOOLSEY,   D.D.,  LL.D.,   New  Haven. 
Rev.  HIRAM  P.  ARMS,  D.D.,  Norwich  Town. 
Rev.   GEORGE  J.  TILLOTSON,  M.A.,  Hampton. 
Rev.  OLIVER  E.  DAGGETT,  D.D.,  New  London. 
Rev.  JOSEPH  ELDRIDGE,  D.D.,  Norfolk. 
Rev.   EDWIN  R.   GILBERT,   M.A,  Walunoford. 
Hon.   ALPHONSO  TAPT,  LL.D.,  Cinoinnati,  0. 
Rev.  DAVIS  S.  BRAINERD,  M.A.,   Lyme. 
Rev.  MYRON  N.   MORRIS,   M.A.,  West  Hartford. 
Hon.  WILLIAM  M.  EVARTS,  LL.D.,  New  York  City. 
Hon.  WILLIAM  B.  WASHBURN,   LL.D.,  Greenfield,  MAsa 
Rev.   SAMUEL  G.  WILLARD,   M.A.,   Colohester. 
Hon.   henry  B.  HARRISON,  M.A.,  New  Haven. 
Hon.  WILLIAM  WALTER  PHELPS,  M.A.,  New  York   Oitt. 
MASON  YOUNG,  M.A.,  New  York  Citt. 


SEORETART. 

FRANKLIN  B.   DEXTER,   M.A. 


TBEASUBER. 

HENRY  C.  KINGSLEY,   M.A. 


5tah  §0arb  of  ^isitnrs. 


C0N8TITDTINQ,  WITH  THB   SECRETABY   OP  THE   SCHOOL,  THE  BOARD 
FOR  THE    APPOINTMENT   OP    STATE    STUDENTS. 


•  ♦• 


OOTESNOR. 

His  Ezo.  CHARLES  R.  INGERSOLL,  New  Haven. 

LIEUTENAKT-GOYIEBNOB. 

His  Honor  GEORGE  G.  SILL,  Hartford. 

STATE    SENATOBS. 

Hon.  CHARLES  M.   POND,   Hartford. 

Hon.  SAMUEL  M.  FENNER,  South  Woodstock. 

Hon.  MERRICK  A.  MARCY,  Union. 

SBOBETABT    OF    STATE    60ABD    OF    XDUOATION. 

Rev.  BIRDSEY  GRANT  NORTHROP,  New  Haven. 


Countillors. 

APPOINTED   BY  THE   CORPORATION   OP  YALE   COLLEGE. 
Hon.  JAMES  E.  ENGLISH,  New  Haven. 
Hon.   MARSHALL  JEWELL.   Hartford. 
Hon.  JOSEPH  R.  HAWLEY,  Hartford. 
Hon.  OLIVER  F.  WINCHESTER,  New  Haven. 
JOSEPH   E.   SHEFFIELD,   Esq.,  New  Haven. 
Prof.  JAMES  D.   DANA,  LL.D.,  New  Haven. 
HENRY  FARNAM,   Esq.,  New  Haven. 
M.   D WIGHT  COLLIER,   M.A.,  St  Louia. 
Hon.  WILLIAM  E.  DODGE,  New  York  City. 


SECRETARY    AND    TREASURER    OF    THE    SCHOOL. 

GEORGE  J.  BRUSH. 

JANITOR    OF    SHEFFIELD    HALL. 

ANTON   PFEIFER,   55  Lock  street 

JANITOR  OF  NORTH  SHEFFIELD  BALL. 

GEORGE  W.  STODDARD,   167  Columbus 


GOVERNING   BOARD, 

APPOINTED   BY  THE   CORPORATION   OP  TALE   COLLEGE. 


President. 
Rbv.  NOAH  PORTER,   D.D.,  LL.D., 


(7  TB.)    31  Hillhouse  av. 


Ohaimian  and  Bxeoutive  Officer. 
GEORGE  J.-  BRUSH,  (8  8.  h.)    14  Trumbull  Bt. 

ProfeMon. 
▲BRAiroKD  nr  thb  obdxb  or  thub  osadvatiov. 


(34  N.  &  H.)    72  Prospect  Bt 


WILLIAM  A.   NORTON, 

CfivH  JSnffineering. 
CHESTER  S.  LYMAN, 

Fhysiea  and  Astronomy,  Theoretical  and  PracUeal.  (39  n.  s.  h.)  88  Trumbull  st 
WILLIAM  D.  WHITNEY, 

lAnguieUca  and  French. 
WILLIAM  P.  TROWBRIDGE, 

Dynamic  Engineering  (HiaaiN  Professor). 
GEORGE  J.  BRUSH, 

Mineralogy. 
SAMUEL  W.  JOHNSON, 

Theoretical  and  Agricultural  Chemistry. 
WILLIAM  H.  BREWER, 


AgricvUwre  (Norton  Profeaaor). 
JOHN  E.  CLARK, 

Mathematica. 
DANIEL  C.   EATON, 

Botany. 
THOMAS  R.   LOUNSBURY, 

English. 
OTIINIEL  C.   MARSH, 

PcLtoBoniology. 
FRANCIS  A.   WALKER, 

Political  Economy  and  History. 

OSCAR   D.  ALLEN, 

Analytical  Chemistry  and  MetaXtuirgy. 
ADDISON  E.  VERRILL, 

Zoology  and  Oeology. 


(205  D.)    246  Church  St 

(46  N.  s.  H.)    82  Prospect  Bt 

(3  s.  H.)    14  Trumbull  st 

(12  8.  H.)    54  Trumbull  Bt 

(4  8.  H.)    246  Orange  Bt 

(6  8.  H.)    45  Clark  st 

(41  N.  8.  H.)    70  Sadiem  Bt 

(6  8.  H.)    22  Lincoln  st 

(4  T&.)    9  College  st. 

(40  N.  8.  H.)    30  Trumbull  st 

(20  8.  B.)    189  Temple  st 

(42  N.  S.  H.)    148  College  Bt 


LECTURERS  AND  INSTRUCTORS. 

ADDITIONAL  TO   THE   OOYESNING  BOABD. 

ALBERT  aiWHEBLER, 

German.  7 10  Chapel  rt. 

MARK  BAILEY, 

Elocution.  (150  F.)     185  Temple  si 

JOHN  H.  NIBMEYER,   Professor  in  Yale  School  of  the  Fine  Arts, 

I¥ee  Hand  Drawing.  8  Art  Building. 

FREDERICK  R.   HONEY, 

Descriptive  Geometry  and  Projection  Drawing,  (53  N.  a  H.)    28  Clark  st 

SIDNEY  I.  SMITH,    . 


OomparaHve  Anatomy. 
WILLIAM  G.   MIXTER, 

Chemistry. 
JOSEPH   T.   LOVEWELL, 

Physics. 
OSCAR   HARGER, 

PalcBontology. 
JOSEPH  J.   SKINNER. 

Mathematics. 

AUGUSTUS  J.   DUBOIS, 

Field  Engineering. 
MANSFIELD   MERRIMAN, 

Civil  Engineering. 
AUGUST  n.  EDGREN, 

French. 
HENRY   A.   HAZEN, 

Dravnng. 
GEORGE   W.   HAWES, 

Mineralogy. 
CHARLES  J.   MORSE, 

Surveying  and  Field  Engineering, 
CLAUDIUS  V.   PENDLETON, 

Mechaftical  Drawing. 
SAMUEL  T.   TYSON, 

Analytical  Chemistry. 
SAMUEL  P.   CLARK, 

Zoology. 
RUSSELL  H.   CHITTENDEN, 

Assistant  in  Physiological  Chemistry, 


(42  N.  a  H.)     148  College  st 

8&H. 

38  Prospect  st 

(4  TB.)  41  &  M. 

56  IP:  &  a 

328  Howard  a?. 

46  K.  a  a 

189  George  it 

(52  N.  an.)    55  v.  a  a 

(18  a  H.)    14  a  a 

259  Onmge  st 

(43  N.  an.)    57  V.  a  a 

(20  an.)    14  a  a 

58  v.  a  9. 

(13  a  B.)  83  Hnmphrej  st 


BT    AUTHORITT    OF    THE    SUPXRIKTBNDEMT   OF    THX    flIUBTXT. 

RICHARD  M.    BACHE,  of  the  U.  S.  Coast  Survey, 

The  Use  of  the  Plane  Titble,  H  Hmm  pL 


STUDENTS. 


Vll 


GRADUATE  STUDENTS. 


Edward  Alexander  Bouchet,  b.a. 
Henry  Dayton  Bristol,  b.a. 
Alvah  Weed  Brown,  ph.b. 
Robert  Young  Brown,  ph.b.  ) 

Wisconsin  SUte  University.    ) 
John  Henry  Comstock,  B.s.  ) 

Cornell  University.  ) 

Francis  Urquhart  Downing,  b.a.,  ph.] 
Charles  Howard  Fitch,  ph.b. 
Edward  Everett  Gaylord,  b.a. 
George  Bird  Grinnell,  b.a. 
Oscar  Harger,  m.a. 
George  Wesson  Hawes,  ph.b. 
Vincent  Gilpin  Hazard,  ph.b. 
Henry  Allen  Hazen,  b.a.  ) 

Dartmouth  College.  ) 

Frederick  Hodges  Hoadley,  b.a. 
Allen  Brewer  Howe,  PH.B. 
Henry  Hun,  ph.b. 
Edward  Hopkins  Jenkins,  b.a. 
Beverley  Livingston,  ph.b. 
Joseph  Taplin  Lovewell,  ph.d. 
Calvin  Morgan  McClung,  b.a.  ) 

East  Tennessee  University.  ) 

Mansfield  Merriman,  c.e. 
Charles  James  Morse,  ph.b. 
Eugene  Ernest  Osborn,  ph.b. 
Claudius  Victor  Pendleton,  ph.b. 
Alfred  Lewis  Sellers,  ph.b. 
George  Henry  Seyms,  b.a.  | 

Trinity  College.  ) 

Thomas  Ewing  Sherman,  b.a.  } 

Georgetown  College.  ) 

Joseph  John  Skinner,  c.r. 
Thomas  Alexander  Smith,  b.a.  ) 

Muskingum  College.  ) 

Henry  Rossmann  Thomson,  b.a.  ) 

Wabash  College.  ) 

Andrew  Harvey  Young,  b.a.  [ 

Hanover  College.  ) 


A^ew  Haven^ 
New  Haven  y 
EngUwoody  N,  J, 

Madison^  IVisc, 

Ithaca,  N,  K. 

I,  New  Haven, 
New  Haven, 
Ash  ford. 
New  York  City, 
New  Haven, 
Boston,  Mass. 
West  Chester,  Pa, 

New  Haven, 

New  Haven, 

Troy,  N.  Y. 
Albany,  N.  Y. 
Falmouth,  Afass, 
New  York  City, 

Whitewater,  Wise. 

Knoxville,  Tenn, 

Southington, 
Poland,  O, 
Nonvalk, 
Bozrah, 
Philadelphia,  Pa. 

Hartford, 

St.  Louis,  Mo. 
Nexv  Haven, 
Morganville,  O. 

Crawfordsznlle,  Ind, 

Hanover,  Ind. 


42  Bradley  st. 

24  College  St. 

25  Prospect  St. 

27  Prospect  St. 

42  York  sq. 

83  Olive  St. 

58  Olive  St. 

4  Library  st. 

6  Library  st. 

41  s.  M. 

14  s.  h. 

35  High  St. 

28  Ward  St. 

179  Church  St. 
23  Prospect  St. 
23  Prospect  St. 
47  N.  s.  h. 
162  York  St. 
34  Prospect  St. 

134  College  St. 

46  N.  s.  H. 

259  Orange  st. 

loi  Dwight  St. 

57  N.  s.  h. 

no  Wall  St. 

90  Grove  st. 

107  York  St. 

56  N.  s.  h. 

189  George  st. 

12  Home  pi. 
169  Temple  st. 
Graduates,  31. 
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UNDERGRADUATE  STUDENTS. 


SENIOR  CLASS. 


Charles  Henry  Ailing, 
Launcelot  Winchester  Andrews, 
Moses  Bradstreet  Bradford, 
John  Gilbert  Bramley. 
George  Loomis  Brownell, 
Amos  Avery  Browning, 
Charles  Stuart  Bunce, 
Frank  Taylor  Chambers, 
Edward  Benjamin  Chandler, 
John  Henry  Chapman, 
William  Alexander  Christie, 
Arthur  Eugene  Clarke, 
George  Rufus  Cooley, 
Chambers  McKibbin  Craig, 
James  Cunningham, 
Charles  William  Fenn, 
Charles  Hamilton  Fox, 
James  Freeland, 
Luther  Henry  Gager, 
Livingston  GifTord, 
John  Starr  Griffing, 
William  Cornelius  Hall, 
Henry  Mortimer  Hastings, 
Alfred  Pell  Haven. 
Charles  Hildebrand, 
Thomas  Douglas  Hoxsey, 
William  Read  Howe, 
Julian  Kennedy, 
Edward  Austin  Kent, 
George  Reinard  Kleeberger, 
Wells  Cushman  Lake, 
Charles  Purdy  Lindsley, 
Blanchard  Lynde, 
Clarence  Fake  McMurray, 
Burton  Mansfield, 
John  Charles  Olmsted, 
Edward  Day  Page, 
Frederic  Noah  Pease, 
William  Edward  Peirce, 
Dwight  Edward  Pierce, 


Birmingham^ 
Springfield^  Mass, 
MiddUtowtiy 
Bovina,  N,  Y. 
East  Haddam^ 
Norwich^ 
Glastenbury^ 

Wilmington^  Del. 

Woodstock^ 
New  York  City, 
Neivport,  R.  /. 
Batavia.N,  Y. 
Hamdeny 

Alleghany  City,  Pa, 
Pittston,  Pa, 
Portland,  Me. 
Lansingburgh,  N,  Y. 
New  York  City, 
Coventry, 

Jersey  City,  N,  J, 
New  Haven, 
Buffalo,  N,  Y. 
Oswego,  N.  Y, 
New  York  City, 
New  Haven, 
Paterson,  N,  J, 
Orange,  N.  J, 
Strtithers,  O. 
Buffalo,  N.  Y. 
Apple  River,  III, 
Lake  Forest,  HI, 
New  Haven, 
Milwaukee,  IVisc, 
Lansingburgh,  N,  Y, 
New  Haven, 
New  York  City, 
South  Orange,  N.  J, 
Ellington, 
Raleigh,  N,  C 
New  Haven, 


64  High  St 

462  Chapel  St. 

21  Bradley  St. 

248  Elm  St. 

32  Bristol  St 

60  w.  D.  H. 

56  w.  D.  H. 

122  College  St 

85  Bradley  st 

46  Elm  St 

42  York  sq.  pi. 

420  Chapel  St. 

420  Chapel  St 

42  Prospect  St. 

149  College  St 

86  \v.  D.  H. 

489  Chapel  St 

92  Grove  st 

105  Howe  St. 

191  Temple  st 

114  Chapel  st 

161  Temple  st. 

55  Trumbull  st. 

73  Trumbull  st 

16  Chestnut  st 

116  College  st 

64  Whitney  av. 

30  Bristol  st 

64  Whitney  av. 

30  Bristol  st 

8  Trumbull  st 

139  Olive  st 

X91  Temple  st 

116  College  st 

SoLyoost 

Z89  Church  st 

76  How«st 

3a  Bristol  st 

3S  Bristol  st 

i09EIflist 
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William  Arthur  Pratt, 
William  Shugard  Righier, 
Walter  Coe  Roberts, 
Richard  Sharpe, 
Clarence  Hoyt  Stilson, 
Jared  Sidney  Torrance, 
Frederick  Moncrieff  Turnbull, 
George  Leland  Upham, 
Alonzo  Earl  Wemple, 
William  Rodman  Wharton, 
Alfred  Newton  Wheeler, 
Henry  Stacy  Whipple, 
Edward  Luther  White, 
George  Horace  Wilcox, 
Frederick  Wood, 
Kenjiro  Yamagawa, 


K. 


New  Haven ^ 
Newark,  N,  J, 
New  Haven, 
Eckley,  Pa. 
Cleveland,  O. 
Gowanda,  N. 
Hartford, 
Yonkers,  N,  Y. 
Brooklyn,  L.  I, 
Gertnantown,  Pa. 
Southford, 
Birmingham, 
Waterbuty, 
West  Meriden, 
Nonvalk, 
Japan, 


8  Gill  St. 

8  Lock  St. 

8  Brown  st. 

48  College  St. 

205  Orange  st. 

27  Temple  st. 

27  Prospect  St. 

159  Temple  st. 

8  Lock  St. 

8  Lock  St. 

59  Wooster  st. 

64  High  St. 

159  Temple  st. 

116  College  St. 

55  Trumbull  st. 

29  High  St. 

Seniors,  56. 


JUNIOR    CLASS. 


David  Root  Alden, 
Halsey  Warren  Allen, 
Evelyn  Marcelon  Andrews, 
Charles  Eben  Bacon, 
Charles  Loring  Brace, 
James  Henry  Brewster, 
Frank  Elwood  Brown, 
William  McCuUoh  Brown, 
Will  C.  Browning, 
Hermon  Beardsley  Butler, 
Walter  Cleveland  Butler, 
Lloyd  Joseph  Caswell, 
Sidney  William  Clark, 
Frank  Welles  Crowell. 
John  Moffat  Cunningham, 
Frederick  Perkins  Dewey, 
Charles  Dickinson, 
George  Corn  well  Dunham, 
John  Sherman  Fitch, 
Frederic  Hodgeman  Foote, 
Stanley  Forbes, 
Edward  Livingston  Ford, 
Porter  D wight  Ford, 
Edward  Jasper  Francke, 
Robert  Jackson  Gibson, 


WestvilU, 
Jersey  City,  N.  J, 
Norwich, 
Middletown, 
Hastings,  N.  K. 
New  Haven, 
West  Haven, 
Brookline,  Mass, 
Norwich, 
New  York  City, 
New  Haven, 
Norwich, 
Hartford, 
Brooklyn,  N.  Y. 
Poughkeepsie,  N,  Y. 
West  Haven, 
Fordham,  N  Y, 
Southington, 
New  Haven, 
Port  Henry,  N,  K. 
San  Francisco,  Cal, 
Niagara  Falls,  N.  Y, 
Washington, 
New  York  City, 
New  Haven, 


Westville. 

119  w.  D.  H. 

aa  Trumbull  st. 

55  w.  D.  H. 

189  Church  St. 

77  Wall  St. 

West  Haven. 

143  York  St. 

60  w.  D.  H. 

66  w.  D.  H. 

113  Olive  St. 

a27  Crown  st. 

223  Elm  St. 

156  York  St. 

149  College  St. 

8  Lock  St. 

159  Temple  st. 

66  Bradley  st. 

46  High  St. 

99  Wall  St. 

144  Orange  st. 

48  College  St. 

227  Crown  St. 

9  Library  st. 

44  Edwards  st. 
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William  Wesley  Gibson, 
Edward  Gillette, 
Jack  Hays  Hammond, 
James  Lawrence  Houghteling, 
Randell  Hunt, 
Edward  Hine  Johnson, 
James  Tewksbury  Law, 
Thomas  Howard  Linsley, 
John  Francis  Luby, 
Albert  Sutton  Macgregor, 
Max  Mailhouse, 
Howard  Meyer, 
Frederick  Plumb  Miles, 
Hiram  Allen  Miller, 
William  Mayo  Newhall, 
Miles  Greenwood  Nixon, 
John  Robert  Paddock, 
William  Beach  Palmer, 
Nathaniel  Chapin  Ray, 
Edward  Larned  Ryerson, 
William  Babcock  Sawyer, 
Charles  David  Secberger, 
Andrew  Gilbert  Sheak, 
Gordon  Edward  Sherman, 
George  Watson  Smith, 
LeGrand  Smith, 
George  Franklin  Taylor, 
Francis  Augustus  Terry, 
Allan  Mason  Thomas, 
Frederick  William  Vanderbilt, 
Charies  Williams  Van  Vleck, 
Thomas  Alfred  Vernon, 
Alfred  Elisha  Walker, 
Charles  Alexander  Watson, 
David  Agnew  Weyer, 
David  Willard  Williams. 
Thomas  Yeatman, 


New  Haven^ 
New  Haven^ 
San  Francisco^  Col, 
Chicago^  III, 
New  Orleans ^  La, 
Brooklyn,  N,  Y, 
Tarrytown,  N,  Y. 
West  Meriden, 
New  Haven^ 
New  York  City, 
New  Haven, 
New  York  City, 
Salisbury, 
New  Haven, 
San  Francisco,  Cal. 
Chicago,  lU. 
Cheshire, 
Bridgeport, 
West  Haven, 
Chicago,  III, 
Buffalo,  N,  Y, 
Chicago,  III. 
Binghamton,  N,  Y, 
Morristown,  N,  y. 
Chicago,  III, 
Chicago,  III, 
Willimantic, 
Lyme, 

Wickford,  R.  /. 
New  York  City, 
Cincinnati,  O, 
Brooklyn,  N.  Y. 
Orange, 
Hartford, 
Madison,  Ind, 
Glastenbury, 
New  Haven, 


44  Edwards  st. 

15  Columbus  St. 

65  w.  D.  H. 

167  Temple  st. 

65  w.  D.  H. 
94  Grove  sL 
94  Grove  st. 

66  w.  D.  H. 
21  Nash  SL 

161  Temple  st 

49  Meadow  st. 

161  Temple  st 

64  w.  D.  H. 

58  w.  D.  H. 
165  Temple  st 
161  Temple  st 
34  York  sq.  pi. 

69  w.  D.  H. 

271  Chapel  st 

167  Temple  st. 

55  Trumbull  st 

59  w.  D.  H. 

55  w.  D.  H. 
165  Temple  st 
167  Temple  st 
167  Temple  st 

63  w.  D.  H. 

58  w.  D.  H. 

458  Chapel  st 

i6t  Temple  st 

489  Chapel  st 

86  w.  D.  H. 

85  Church  St. 

156  York  st 

169  Temple  st 

56  w.  D.  H. 
119  w.  D.  B. 

Juniors,  62. 
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FRESHMAN  CLASS. 


William  Whittlesey  Abbott, 
Shiro  Akabane, 
Alvin  Driggs  Ayres, 
Thomas  Sanford  Beaty, 
William  Henry  Backus, 
George  Henry  Bartlett, 
Charles  Coffing  Beach, 
Morris  Burke  Belknap, 
Bernard  Berens, 
Arthur  Lewis  Betts, 
Frank  Lewis  Bidwell, 
Thomas  Marcus  Blakslee,  ph.b.  { 
Madison  University.  { 

John  Edwards  Buddington, 
David  Erwin  Burton, 
Frank  Caldwell, 
Joseph  Gilbert  Calhoun, 
Thomas  Lincoln  Casey, 
Alfred  Chapman, 
Clarence  Augustus  Claflin, 
Frederick  Leonard  Cowles, 
Henry  Holbrook  Curtis, 
Judson  Amos  Doolittle, 
William  Sidney  Downs, 
Edward  Caldwell  Earle, 
Wallace  Bruce  Fenn, 
Burr  Kellogg  Field, 
Joachim  John  Francke, 
Allan  Murray  Gale, 
William  Edgar  Card, 
Charles  Cortledge  Godfrey, 
William  Augustus  Goodman, 
Cadmus  Zaccheus  Gordon, 
Henry  Sturges  Guthrie, 
William  Jerome  Haldeman, 
John  Elisha  Morpeth  Hall, 
William  Torrence  Handy, 
Atreus  Joshua  Hargadine, 
John  Philip  Henriques, 
Samuel  Ferris  Hurd  Hewit, 
William  Stanley  Hine, 
Walter  Holcomb, 
William  Coe  Holmes, 
Horace  Cobb  Howard, 
Joseph  Paxson  Iddings, 


Yarmouth^  Me, 

Yedo,  yapan^ 

Waodniont^ 
Indianapolis^  Ind, 
Cleveland,  O, 
North  Guilford, 
Hartford, 
Louisville,  Ajk. 
Philadelphia,  Pa, 
Norwalk, 
Kansas  City,  Mo, 

Hamilton,  N,  Y, 

Huntington, 
Erie,  Pa, 
Carthage,  O, 
Hartford, 
Washington,  D,  C, 
Bethel, 

Hopkinton,  Mass, 
New  Haven, 
New  York  City, 
Cheshire, 
Birmingham, 
New  Haven, 
New  Haven, 
Gemtantottm,  Pa, 
New  York  City, 
New  Haven, 
Chicago,  lU, 
Southport, 
Cincinnati,  O, 
Brookville,  Pa, 
Buffalo,  N,  Y, 
Cincinnati,  O, 
Brooklyn,  N.  Y, 
Cincinnati,  O, 
St.  Louis,  Mo, 
New  London, 
Bridgeport, 
Bridgeport, 
New  Hartford, 
Waterbury, 
Townsend,  Vt, 
Orange,  N,  J, 


29  Prospect  St. 

II  Grove  st. 

8  Lock  St. 

Chapel  St. 

15  Home  pi. 

157  Church  St. 

159  Temple  st. 

14  Lock  St. 

Chapel  St. 

Westville. 

533  Chapel  St. 

324  Elm  St. 

Huntington. 

134  College  St. 

464  Chapel  St. 

533  Chapel  St. 

464  Chapel  St. 

104  Grove  st. 

458  Chapel  St. 

632  Chapel  St. 

42  Grove  st. 

34  York  sq,  pi. 

119  w.  D.  H. 

214  Orchard  st. 

191  Church  St. 

157  George  st. 

9  Library  st. 

87  Trumbull  st. 

49  Meadow  st. 

41  College  St. 

464  Chapel  St. 

44  York  sq.  pi. 

50  Trumbull  st. 

464  Chapel  St. 

46  York  sq.  pi. 

221  Elm  St. 

7  Library  st. 

44  York  sq.  pi. 

533  Chapel  st. 

Bridgeport. 

29  Prospect  St. 

153  Crown  St. 

105  Park  St. 

76  Howe  St. 
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Charles  Maples  Janris, 
Clifford  Pearse  Johnston, 
Frederick  Sheldon  Judd, 
Lawrence  Kneeland, 
George  Brewster  Laflin,* 
Elijah  Thien  Foh  Laisun, 
Frank  Cooper  Lawrance, 
Alton  Win  slow  Leigh  ton, 
Charles  James  Luck, 
Arthur  Martin, 
Ferrier  John  Martin, 
Frank  Peterson  Mitchell, 
Charles  Knox  Mixter, 
Charles  Arthur  Montjoy, 
James  Blair  Murray, 
Samuel  Lewis  Penfield, 
William  Francis  Pier, 
Henry  Brooks  Plumb, 
Willard  Nourse  Pratt, 
Francis  Rawlinson  Read, 
George  Francis  Reynolds, 
James  Tracey  Richards, 
Theodore  William  Riley, 
Lucius  Waterman  Robinson, 
Thomas  Weaver  Rogers, 
Thomas  Fitch  Rowland, 
Everett  Rushmore, 
William  Thompson  Sedgwick, 
Charles  Dwight  Smith, 
George  Smith, 
Walter  Snowdon  Smith, 
George  Elias  Squires, 
Frederic  Taintor, 
Henry  Ling  Taylor, 
Arthur  John  Tenney. 
William  Gilman  Thompson. 
John  Abeel  Weekes, 
George  Kellogg  Welch, 
Horace  Lemuel  Wells, 
William  Russell  White, 
Albert  Daniel  Wilson, 
George  Leverett  Wilson, 
Edwin  Young, 
William  Hopkins  Young, 
Lemuel  Yung, 


Binghamton,  N,  Y, 
Lake  Forest,  III, 
New  Britain, 
Brooklyn,  N,  Y. 
Chicago,  III, 
Shanghai,  China, 
New  York  City, 
New  Haven, 
Rouse's  Point,  N,  Y, 
Orange,  N,  J, 
Orange,  N,  J, 
Cincinnati,  O, 
Rock  Island,  III. 
Lambayeque,  Peru, 
Norwich, 
Catskill,  N,  Y. 
Scranton,  Pa. 
Terryville, 

Elmira,  N.  Y.  a6 

Hartford, 
New  Haven, 
Stratford, 
Scranton,  Pa. 
Fair  Haven, 
Brooklyn,  N,  Y, 
Greenpoint,  N.  Y. 
Mamaroneck^  N,  Y, 
Farmington, 
Plantsvilie, 
New  Haven, 
Cincinnati,  O, 
East  Haddam, 
Hampton, 
New  York  City, 
New  Haven, 
New  York  City, 
New  York  City, 
Hartford, 
New  Britain, 
Danbury, 
Newhurgh,  N,  Y. 
West  Killingly, 
Honesdale,  Pa, 
Pougkkeepsie,  N,  Y, 
Macao,  China, 

^  Deoeaaed. 


72  High  sL 

167  Temple  sL 

12  Trumbull  st. 

151  Crown  St 

114  High  It 

226  Church  St 

488  Chapel  St 

137  Henry  st 

34  York  sq.  pL 

76  Howest 

76  Howest 

109  Elmst 

16  Ashmun  st 

15  Home  pi. 

35  High  st 

193  Temple  st 

223  Elm  st 

533  Chapel  st 

Tremont  House. 

759  Chapel  st 

129  York  SL 

69  w.  D.  EL 

223  Elm  St 

225  Ferry  st 

8  Lockst 

92  Chapel  st 

147  York  st 

4  Library  st 

29  Prospect  st 

164  Elm  st 

464  Chapel  st 

202  Grand  st 

167  Temple  st 

462  Chapel  st 

126  Crown  st 

120  College  st 

84  Wall  st 

167  Temple  st 

12  Trumbull  st 

4t  High  st 

81  Wall  st 

85  Bradley  st 

84  Wall  st 

85  Wall  SL 
58  Temple  st 

FftKSHMKC,  89. 
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JPECIAL  STUDENTS  NOT  CANDIDATES  FOR  A  DEGREE. 


uel  Forbes  Adam, 
ies  Edwin  Bogue, 
nas  Attwater  Bostwick, 
sell  Henry  Chittenden, 
uel  Fessenden  Clark, 
iklin  Wilson, 
ton  Hart  Merriam, 
iam  H.  Osborne, 
)ert  John  Russell,         ) 
iTorcester  Free  Institute,     ) 
iam  Oakley  Wallace, 
ry  Ellsworth  Wood,  ch. 


Canaan^ 

Crown  Point,  JV,  Y, 
New  Haven, 
New  Haven, 
Geneva,  IlL 
KilHngworth, 
Locust  Grove,  N,  Y, 
Georgetown, 

Worcester,  Mass, 


64  W.  D.  H. 

41  College  St. 

162  Olive  St. 

33  Humphrey  st. 

58  N.  s.  H. 

14  Park  St. 

43  Whitney  av. 

85  Bradley  st. 

133  D  wight  St. 


Ansonia,  535  Chapel  St. 

JolUt,  III,  8  Trumbull  st. 

Special  Students,  ii. 


SUMMARY. 

Gbaduates, 31 

Seniors, 66 

Juniors,         -               62 

Freshxek, 89 

Special  Studrhts, 11 

Total, 249 
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1. 

Objects. 

The  Sheffield  Scientific  School  is  devoted  to  instrnction 
and  researches  in  the  mathematical,  physical,  and  natural  sciences, 
with  reference  to  the  promotion  and  diffusion  of  science,  and  also 
to  the  preparation  of  young  men  for  such  pursuits  as  require 
especial  proficiency  in  these  departments  of  learning.  It  is  one  of 
the  Departments  of  Yale  College,  like  the  law,  medical,  theologi- 
cal, and  art  schools,  having  its  separate  funds,  buildings,  teachen, 
and  regulations,  but  governed  by  the  Corporation  of  Yale  College, 
which  appoints  the  professors  and  confers  the  degrees.  It  is,  in 
part,  analogous  to  the  academic  department  or  classical  college, 
and,  in  part,  to  the  professional  schools. 

The  instruction  is  intended  for  two  classes  of  students : — 

I.  Graduates  of  this  or  of  other  Colleges,  and  other  persons 
qualified  for  advanced  or  special  scientific  study. 

n.  Undergraduates  who  desire  a  training  chiefly  mathematicfti 
and  scientific,  in  less  part  linguistic  and  literary,  for  higher  scien- 
tific studies,  or  for  various  other  occupations  to  which  sadi 
training  is  suited. 

II. 

History  and  Organization. 

The  School  was  commenced  in  1847.  In  1860,  a  cooTenieDt 
building  and  a  considerable  endowment  were  given  by  Joseph  E. 
Sheffield,  Esq.,  of  New  Haven,  whose  name,  at  the  repeated  request 
of  the  Corporation  of  Yale  College,  was  afterward  attached  to 
the  foundation.  Mr.  SheflHeld  has  since  frequently  and  mooift- 
cently  increased  his  original  gifts. 

In  1864,  by  an  act  of  the  Connecticut  Le^slature,  the  national 
grant  for  the  promotion  of  scientific  education  (under  the  eoe* 
gressional  enactment  of  July,  1862)  was  given  to  this  departnwil  J 
of  Yale  College,  which  thus  became  *^the  College  of  Agrumltiit  I 
and  the  Mechanic  Arts  for  Connecticut**    Sinoe  that  time,  ael  i 
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especially  since  the  autumn  of  1869,  numerous  liberal  gifts  have 
been  received  from  the  citizens  of  New  Haven,  and  from  other 
gentlemen  in  Connecticut,  New  York,  and  St  Louis,  for  the  endow- 
ment of  the  School,  and  the  increase  of  its  collections. 

The  action  of  the  State  led  to  the  designation  by  law  of  a  State 
Board  of  Visitors,  consisting  of  the  Governor,  Lieutenant-Gov- 
ernor, three  senior  Senators,  and  the  Secretary  of  the  State  Board 
of  Education ;  and  this  Board,  with  the  Secretary  of  the  Scientific 
School,  is  also  the  Board  for  the  appointment  of  students  to  hold 
the  State  scholarships. 

At  the  request  of  the  Governing  Board,  the  Corporation  of 
Tale  College  has  also  appointed  a  Board  of  Councillors  for  the 
School,  consisting  of  a  number  of  gentlemen  who  have  taken  a 
deep  interest  in  its  welfare. 

The  Governing  Board  consists  of  the  President  of  Yale  College 
and  the  Professors  who  are  permanently  attached  to  the  SchooL 
There  are  several  other  instructors  associated  with  them,  a  part  of 
whom  are  connected  with  other  departments  of  the  College. 

III. 

Building  and  Apparatus. 

The  two  buildings  in  which  the  work  of  instruction  in  the 
Scientific  School  is  carried  on  are  called  Sheffield  Hall  and 
North  Sheffield  Hall.  These  contain  a  large  number  of  recitation 
and  lecture  rooms,  a  hall  for  public  assemblies  and  lectures,  chem- 
ical and  metallurgical  laboratories,  a  photographical  room,  an 
astronomical  observatory,  museums,  a  library  and  reading  room, 
besides  studies  for  some  of  the  professors,  where  their  private 
technical  libraries  are  kept. 

The  following  is  a  summary  statement  of  the  collections  belong- 
ing to  the  School : — 

1.  Laboratories  and  ApparatuB  in  Ghemistryf  Metallurgj,  Physics,  Photographj, 

and  Zoology. 

2.  Metallurgical  Museum  of  Ores,  Furnace  Products,  etc. 

3.  Agricultural  Museum  of  Soils,  Fertilizers,  useful  and  injurious  insects,  etc. 

4.  Collections  in  Zoology. 

5.  Astronomical  Observatory,  with  an  equatorial  telescope  by  Clark  and  Sons  of 

Cambridge,  a  meridian  circle,  etc. 

6.  A  collection  of  Mechanical  Apparatus,  constituting  the  "  Collier  Cabinet" 

7.  Models  in  Architecture,  Geometrical  Drawing,  Ciyil  Engineering,  Topographical 

Eiigineering,  and  Mechanics;  diagrams  adapted  to  public  lectures;  instru- 
ments for  field  practica 
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8.  Maps  and  Charts,  topographical^  hjdrographical,  geological,  etc. 

The  mineralogical  cabinet  of  Professor  Brush,  the  herbarium  of  Professor  Brewer, 
the  collection  of  native  birds  of  Professor  Whitney,  and  the  astronomical 
instruments  of  Professor  Ljman,  are  deposited  in  the  building.  Professor 
Eaton's  herbarium,  near  at  hand,  is  freely  accessible. 

Students  are  also  admitted,  under  varying  conditions,  to  the 
College  and  Society  libraries,  the  College  Reading  Room,  the 
Cabinet  of  Minerals  and  Fossils,  the  School  of  the  Fine  Arts,  and 
the  Gymnasium. 

IT. 
The  Library. 

The  special  technical  library  of  the  Scientific  School  consists  ol 
about  five  thousand  volumes.  Included  in  this  is  the  '^  Hillhouse 
Mathematical  Library  "  of  twenty-four  hundred  volumes,  collected 
during  a  long  series  of  yeai*s  by  Dr.  William  Hillhouse,  and  five 
years  ago  purchased  and  presented  to  the  Institution  by  Mr.  Shef- 
field. A  Catalogue  of  this  collection  forms  a  supplement  to  the 
Annual  Report  of  the  Governing  Board  for  1870.  - 

The  following  scientific  journals  are  received  regularly  at  the 
Library,  and  are  accessible  to  all  for  consultation. 

▲MEBIOAK. 

Journal  of  the  Franklin  Institute. 

Engineering  and  Mining  Journal. 

Scientific  American. 

Mining  and  Scientific  Press. 

Van  Nostrand's  Eclectic  Engineering  Magazine. 

Railroad  Gazette. 

Bulletin  of  the  National  Association  of  Wool  Manufacturera. 

American  Chemist 

American  Journal  of  Science. 

BNOLISH. 

Agricultural  Oazette,  The. 

Annals  and  Magazine  of  Natural  History. 

Builder,  The. 

Economist,  The. 

Engineer,  The. 

Engineering. 

Farmer's  Magazine. 

Garden,  The. 

Gardiner's  Chronide,  The. 

Grevillea. 

Iron. 

Journal  of  the  Anthropological  Institote. 

of  the  Chemical  Society. 
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Journal,  Quarterly,  of  Mierosoopical  Science. 

Quarterly,  of  Pure  and  Applied  Mathematics. 

Quarterly,  of  Sdenoe. 

Magazine,  The  BotanicaL 

Mining  .Journal,  The. 

Monthly  Notices  of  the  Royal  Astronomical  Society. 

Nature. 

News,  The  Chemical,  and  Journal  of  Physical  Science. 

Philosophical  Magazine,  The  London,  Edinburgh,  and  Dublin. 

FBENOH. 

Annales  de  Ghimie  et  de  Phjvique. 

Nouvelles  de  la  Ck>nstruction. 

des  Pouts  et  des  Ghauss^es. 

Archives  de  Zoologie  Ezperimentale  et  Generals. 
Bulletin  de  la  Soci^  de  G^ographie. 

de  Soci^  Ghimique. 

Connaisance  des  Temps. 
Journal  d*  Agriculture  Pratique. 

de  Zoologie. 

Memoires  de  la  Soddt^  d^ Anthropologic  de  Paris. 
Mondes,  Les. 
Revue  Sdentifique. 

Universelle  des  Mines. 

Technologists  Le. 

GBBMAV. 

Annalen  der  Landwirthschaft 

der  Physik  und  Chemie. 

Archiv  fUr  Anthropologic. 

Berichte  der  Deutschen  Chemischen  Geeellscfaalt 

Centralblatt  Chemisches. 

Polytechnischee. 

Givil-Ingenieur,  Der. 

Hedwigia. 

Jahrbuch,  Berliner  Astronomisches. 

fiber  die  gesammten  Ibrtschritte  der  Matfaematflc. 

Journal  f fir  praktische  Chemie. 

f  Or  reine  und  angewandte  Mathematik. 

Landwirthschaftliche  Jahrbflcher. 
Milch-Zeitung. 

Kachricfaten,  Astronomisdie. 
Polytechnisches  Journal,  Dingler^s. 
Repertorium  fdr  Eiperimental-Physik,  etc 
Zeitschrift  f Or  Biologic. 

f fir  Analytische  Chemie. 

f Or  Math,  and  Naturw.  Untorrichl 

f Or  Wissensdiaftliche  Zoologie. 

Zeitung,  Bei^g-und  H&ttenm&iniseba. 
Botanisdie. 

Niederlindisches  ArehiT  fOr  Zoologia 
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NnmerouB  scientific  journals,  not  included  in  this  list,  can  be 
found  in  the  private  libraries  of  various  professors,  which  are  de- 
posited in  the  building,  and  are  accessible  for  consultation  ;  aod  in 
the  College  library  there  are  a  much  larger  number  of  others,  espe- 
cially of  the  proceedings  of  foreign  academies  and  scientific  societies 

T. 

Instruction  for  Graduate  and  Special  Students. 

Persons  who  have  gone  through  undergraduate  courses  of  study, 
here  or  elsewhere,  may  avail  themselves  of  the  £Eu;ilities  of  the 
School  for  more  special  professional  training  in  the  physical  sciences 
and  their  applications,  gaining  in  one,  two,  or  three  years  the 
degree  of  Bachelor  of  Philosophy,  or,  in  two  additional  yean 
of  Engineering  study,  that  of  Civil  Engikesb,  or  of  Dynamical 
£ngixseb. 

Or,  engaging  in  studies  of  a  less  exclusively  technical  character, 
they  may  become  candidates  for  the  degree  of  Doctor  of  Philos- 
ophy. The  instruction  in  such  cases  will  be  adapted  to  the  par- 
ticular needs  and  capacities  of  each  student,  and  may  be  combined 
with  that  given  by  the  graduate  instructors  in  other  departments 
of  the  University.  This  degree  is  conferred  upon  those  who,  hav- 
ing already  taken  a  Bachelor^s  degree,  engage  as  students  in  the 
Department  of  Philosophy  and  the  Arts  for  not  less  than  two 
years  in  assiduous  and  successful  study.  It  is  not  given  upon  ex- 
amination to  those  whose  studies  are  pursued  elsewhere.  The  re- 
quirements for  it  will  in  some  cases  exact  of  the  student  more  than 
two  years  of  post-graduate  labor ;  so,  especially,  wherever  the 
course  of  undergraduate  study  has  been,  as  in  the  Scientific  School, 
of  less  than  four  years.  The  candidate  must  pass  a  satisfactory 
final  examination,  and  present  a  thesis  giving  evidence  of  high 
attainment  in  the  branches  of  knowledge  to  which  he  has  attended. 
A  good  knowledge  of  Latin,  German  and  French  will  be  required 
in  all  cases,  unless,  for  some  exceptional  reason,  the  candidate  be 
excused  by  the  Faculty.    The  graduating  fee  is  ten  dollars. 

Subjects  likely  to  receive  special  attention  are  suggested  at 
follows : — 

Professor  Norton  will  instruct  in  applied  mechanics  and  in 
spherical  astronomy. 

Professor  Lyman,  in  the  use  of  meridional  and  other  astronomicsl 
instruments,  and  in  astronomical  spectroscopy. 
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ProfesBor  Trowbridge,  in  the  principles  of  thermodynamics, 
and  utilization  of  heat  as  a  soarce  of  power. 

Professor  Brush,  in  the  analysis  and  determination  of  mineral 
species,  and  in  descriptive  mineralogy. 

Professor  Johnson,  in  theoretical,  analytical,  and  agricultural 
chemistry. 

Professor  Brewer,  in  agriculture  and  forest  culture,  in  the  use 
of  the  microscope,  and  in  physical  geography. 

Professor  Clark,  in  definite  integrals,  differential  equations, 
analytical  mechanics,  the  theory  of  numerical  approximations,  and 
the  method  of  least  squares. 

Professor  Eaton,  in  structural  and  systematic  botany,  including 
the  North  American  flora  and  the  description  of  genera  and  species. 

Professor  Marsh,  in  palaeontology  and  comparative  osteology. 

Professor  Walker,  in  public  finance  and  in  the  statistics  of  in- 
dustry. 

Professor  Allen,  in  analytical  chemistry,  and  in  metallurgy. 

Professor  Verrill,  and  Mr.  S.  I.  Smith,  in  zo5logy  and  geology. 

The  same  courses  of  study  are  open,  for  a  longer  or  shorter  time, 
to  graduate  students  who  do  not  desire  to  become  candidates  for 
a  degree. 

Students  who  have  taken  the  degree  of  Bachelor  of  Philosophy, 
may  obtain  the  degree  of  Civil  or  of  Dynamic  Engineer  at  the 
end  of  two  academical  years,  by  pursuing  the  following  higher 
course  of  study  and  professional  training. 

The  course  of  study  for  the  degree  of  Civil  Engineer  will  com- 
prise 

1 .  Higher  Calculus.    Iligher  Oeometiy.    Theory  of  Numerical  Operations. 

2.  Analytical  Mechanics.    Mechanics  applied  to  Engineering. 

3.  A  Course  of  Construction  and  Design.    Projects. 

4.  Practical  Astronomy,  with  use  of  instruments,  computations,  etc 

This  course  will  occupy  three  academical  terms. 

To  secure  the  requisite  amount  of  professional  knowledge  and 
practice,  the  candidate  will  be  required  to  furnish  a  comprehensive 
report  of  the  results  of  an  examination  into  the  existing  condition 
of  some  special  line  of  constructive  art ;  or  to  present  proper  evi- 
dence that  he  has  had  actual  charge  in  the  field,  for  several  months, 
of  construction  or  surveying  parties,  or  held  some  responsible 
position  deemed  equivalent  to  this. 
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An  elaborate  design  must  also  be  sabmitted  of  some  projected 
work  of  construction,  based  upon  exact  data  obtained  from  care- 
ful surveys  made  by  the  candidate,  and  comprising  all  the  requi- 
site calculations,  and  the  necessary  detailed  drawings,  and  accom- 
panied by  full  specifications  of  the  work  to  be  done,  and  the  require- 
ments to  be  met  by  the  contractor. 

The  fee  for  this  degree  is  five  dollars. 

The  course  of  study  for  the  degree  of  Dynamical  Engixkes 
will  comprise 

1.  Higher  Calculus,  General  Theory  of  KquationB  and  of  Numerical  Operations. 

2.  General  Principles  of  Dynamics  (Analytical  Mechanics).     Including  spedil 

application  of  these  principles  to  Dynamical  problems. 

3.  Construction  of  Machines.    Designs. 

4.  Preparation  of  theses  on  special  subjects  in  Dynamic  Engineering. 

During  the  second  year  candidates  will  be  permitted  to  employ 
such  a  portion  of  their  time  as  may  be  deemed  advisable  or  nec- 
essary in  the  examination  of  engineering  works  and  manufactur- 
ing establishments,  and  may  also  have  the  privilege  of  entering 
upon  professional  practice,  provided  it  is  done  with  the  knowledge 
and  consent  of  the  Professor  of  Dynamic  Engineering,  and  under 
such  circumstances  as  shall  appear  to  him  to  be  favorable  to  pro- 
fessional progress. 

An  elaborate  thesis  on  some  professional  subject,  with  an  origi- 
nal design,  or  project,  accompanied  by  proper  working  drawings, 
will  be  required  at  the  end  of  the  second  year. 

The  fee  for  this  degree  is  five  dollars. 

Special  Students. — For  the  benefit  of  those  who,  being  fully 
qualified,  desire  to  pursue  particular  studies  without  reference  to 
the  obtaining  of  a  degree,  special  or  irregular  students  are  received 
in  most  of  the  departments  of  the  School ;  not,  however,  in  the 
Select  Course  or  in  the  Freshman  Class. 

It  should  be  distinctly  understood  that  these  opportumties  are 
not  offered  to  persons  who  are  incompetent  to  go  on  with  regular 
courses,  but  are  designed  to  aid  those  who,  having  reoeived  a  aoiB- 
cient  preliminary  education  elsewhere,  desire  to  increase  their  fx^ 
ficiency  in  special  branches. 
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VI. 

Requirements  for  Admission. 

Tervs  of  Admission. — Candidates  must  be  not  less  than  sixteen 
years  of  age,  and  must  bring  satbfactory  testimonials  of  moral 
character  from  their  former  instructors  or  other  responsible  per- 
sons. 

For  admission  to  the  Freshman  Class  the  student  most  pass  a 
thorough  examination  in  the  following  subjects : 

English  Grammar — including  spelling  and  oomposition. 
Biatory  of  the  United  States. 
Geography. 

Latin — Six  books  of  Caesar's  commentaries  or  their  equivalent,  and  simple  ex- 
ercises in  prose  composition. 


Arithmetic — including  the  Metric  System. 

Algtbra — Davies'  Bourdon,  or  Loomis's  Treatise,  as  far  as  the  general  theory  of 

equations ;  or  an  equivalent. 
Geometry — the  nine  books  of  Davies'  Legendre,  or  the  ten  books  of  Loomis' 

Elements ;  or  an  equivalent. 
Plane  Trigonometry — the  solution  of  Plane  Triangles  and  the  Trigonometrical 

Formula)  contained  in  Davies'  Legendre,  or  Loomis's  Trigonometry. 
(In  Geometry,  in  the  examinations  of  1876,  Chauvenet's  G^metry,  or  an  equiv- 
alent, will  be  required.    In  the  examinations  of  1877,  Snowball  and  Lund's  Course 
of  Elementary  Natural  Philosophy*  wiil  be  required.) 

The  examinations  for  admission  take  place  at  North  Sheffield 
Hall,  on  Friday  and  Saturday,  July  2,  3 ;  and  on  Tuesday  and 
Wednesday,  September  14,  16,  1875.  Opportunity  for  private  ex- 
amination may,  in  exceptional  cases,  be  given  at  other  times. 

Candidates  for  advanced  standing  in  the  undergraduate  classes 
are  examined,  in  addition  to  the  preparatory  studies,  in  those  al- 
ready pursued  by  the  class  they  propose  to  enter.  No  one  can  be 
admitted  as  a  candidate  for  a  degree  later  than  at  the  beginning 
of  the  Senior  year. 

For  the  guidance  of  students  purposing  to  enter  this  institution, 
the  following  information  is  furnished  in  regard  to  the  require- 
ments in  certain  studies;  not  necessarily  because  the  subjects 
mentioned  are  of  any  more  importance  in  themselves,  but  because 
experience  has  shown  that  they  are  the  subjects  in  which  can- 
didates are  generally  apt  to  be  to  a  greater  or  less  extent  deficient. 

*  Published  by  Macmillan  k  Co.,  London  and  New  York. 
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Arithmetic, — The  examination  in  this  study  will  embrace  the 
leading  topics  taught  in  the  high  schools  of  the  country.  It  will 
extend  to  the  rationale  of  arithmetical  processes  as  well  as  to  the 
processes  themselves ;  and  candidates  should,  therefore,  have  care^ 
fully  reviewed  the  subject,  after  having  attained  sufficient  matu- 
rity to  comprehend  it. 

Algebra. — The  following  subjects  will  receive  special  attention 
in  the  examination  in  this  branch  : 

The  fundamental  operations  upon  both  entire  and  fractional 
expressions,  including  factoring;  the  solution  of  equations  of 
the  first  and  second  degrees;  the  reduction  of  inequalities; 
the  theory  of  fractional  and  negative  exponents,  and  the  cal- 
culus of  radicals;  the  application  of  the  binomial  formula, 
whatever  be  the  exponent ;  the  method  of  indeterminate  co-effi- 
cients ;  and  the  theory  and  use  of  logarithms.  There  is  far  too 
often  a  general  want  of  thoroughness  in  the  preparation  of  candi- 
dates in  this  fundamental  branch  of  mathematical  analysis. 

Geometry, — In  this  subject  the  candidate  should  have  in  his 
preparation  a  sufficient  number  of  not  too  difficult  exercises  in 
geometrical  invention,  such  as  can  be  chosen  from  the  works  of 
Loomis,  Chauvenet,  Tappan,  and  Olney,  and  further  found  in  abun- 
dance in  various  English  and  other  foreign  collections.  Particu- 
lar attention  should  also  be  paid  to  exercises  in  the  elementary 
formula  of  mensuration. 

Trigonometry, — In  Trigonometry  it  is  absolutely  requisite  that 
the  candidate  make  himself  thoroughly  familiar  with  the  deduc- 
tion of  the  formulae,  with  the  use  of  the  trigonometrical  tables, 
and  the  solution  of  plane  triangles.  He  should  besides  be  exe^ 
cised  as  far  as  practicable  in  simple  trigonometrical  transforma- 
tions. Todhunter's  "  Trigonometry  for  Beginners "  will  furnish 
abundant  material  for  this  class  of  exercises.  In  his  trigonomet- 
rical calculations,  as  in  all  others,  he  should  study  the  art  of  neat 
and  orderly  arrangement,  as  an  important  means  to  a  valuable 
end.  If  the  use  of  logarithms  is  postponed  till  trigonometry  is 
taken  up  (which  is  by  no  means  advisable),  it  should  embrace  all 
forms  of  calculation  occurring  in  ordinary  practice,  as  well  as 
those  appearing  in  the  solution  of  triangles ;  since  any  one  of 
the  former  is  liable  at  any  time  to  appear  in  the  work  given  in  the 
examinations. 

Latin, — In  order  to  assure  the  attainment  of  the  desired  pro- 
ficiency in  this  study,  the  student  should  have  such   coQtintted 
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training  in  parsing  as  shall  make  him  thoroughly  familiar  with  de- 
clension and  conjugation,  and  accurate  and  ready  in  the  applica- 
tion of  the  rules  of  syntax.  It  will  also  contribute  greatly  to  the 
mastery  of  these  grammatical  elements,  if  the  practice  of  translat- 
ing from  English  into  Latin,  both  orally  and  in  writing,  be  method- 
ically pursued.  The  deficiencies  frequently  manifested  at  ex- 
amination could  seldom  exist,  if  this  double  system  of  parsing 
and  of  translation  into  Latin  were  more  generally  followed.  A 
knowledge  of  prosody  will  not  be  required. 

VII. 

Instruction  for  Undergraduate  Students. 

Courses  of  Instruction,  occupying  three  years,  are  arranged 
to  suit  the  requirements  of  various  classes  of  students.  The  first 
year's  work  is  the  same  for  all ;  during  the  last  two  years  the  in- 
struction is  chiefly  arranged  in  special  courses. 

The  special  courses  most  distinctly  marked  out  art  the  follow- 
ing:— 

(a.)  In  Chemistry ; 

(b.)  In  Civil  Engineering; 

(c.)  In  Dynamic  (or  Mechanical)  Engineering; 

(d.)  In  Ag^culture; 

(e.)  In  Natural  History; 

(f .)  In  studies  preparatory  to  Medical  Studies ; 

(g.)  In  studies  preparatory  to  Mining  and  Metallurgy ; 

(h.)  In  Select  studies  preparatory  to  other  higher  studies. 

The  arrangement  of  the  studies  is  indicated  in  the  annexed 
scheme. 

FRESHMAN  YEAR.— INTRODUCTORY  TO  ALL  THE  COURSES. 

First  Term. — German, — Whitney's  Grammar  and  Reader.  EnglisJi, — ^Had- 
ley's  Brief  History  of  the  English  Language ;  Exercises  in  Composition.  Maihe- 
maiics, — Plane  Analytical  Geometry.  Physics, — Atkinson's  Gkmot,  with  experi- 
mental lectures.  Chemis^, — Eliot  and  Storer's  Manual:  Laboratory  praotioe. 
Elementary  Drawing, — Practical  Lessons  in  the  Art  School. 

Second  Term. — Language,  Physics,  Chemistry,  and  Drawing, — As  stated  above. 
Mathematics, — Elements  of  the  Theory  of  Nimierical  Approximations;  Solution 
of  Higher  Numerical  Equations;  Methods  of  Interpolation.  Physical  Gwgra^y^ — 
Lectures. 

Third  Term. — German  and  Physics, — As  stated  above.  Mathematics, — Ana- 
lytical Geometry  in  Space;  Spherical  Trigonometry.  Botany, — Gray's  Lessons. 
Polit  Economy, — Elementary  Lectures.    Drawing, — Orthographic  Projection. 
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For  the  Junior  and  Senior  years  the  students  select  for  them- 
selves  one  of  the  following  courses : — 

(a)  IN  CHEMISTRY. 

JUNIOR      YEAR. 

FiBST  TnuL — TheoreticcU  and  Organic  Chemistry^ — Lectures.  QuaUkJnt 
AnafynSf — FreeeniuB.  Laboratory  Practice,  Ekwpipe  Analysis.  GermtM. 
French. 

SsooND  Tbbm. — Laboratory  Practice, — Qualitative  AnalTsis,  oontmued.  Qruui- 
titative  Analysis,  beg^un.  Mineralogy^ — Blowpipe  Analysis  and  Determination  of 
Species.    Zoology, — Lectures.     Gerrnan.    French. 

Thibd  Term. — Laboratory  Practice, — Quantitative  Analysis,  continued.  Mmer- 
a2o^,— Lectures.    Zoology, — ^Lectures  and  Excursions.     German.    I^ench. 

.     SENIOR      YEAR. 

First  TbbH — Laboratory  Practice, — ^Volumetric  and  Organic  Analysis.  Geology. 
— ^Dana's.    Zoology, — ^Lectures.    Excursions.    French. 

Second  Term. — Laboratory  Practice, — Mineral  Analysis  and  Assaying.  Agri- 
cultural Chemistry, — Recitations  and  Lectures  (optional).  (?ec;J0^,— Daoa'a 
Metallurgy  (optional).     French.    Zoology, — Lectures. 

Third  Term. — Laboratory  Practice.  Preparation  of  Thesis.  Agricuttural 
Chemistry, — Lectures  (optional).  Geology,—  Dana's.  MetaUurgy  (optional),  ifin* 
eralogy  (optional).    IVench.    Zoology, — Lectures. 

(b.)  IN  CIVIL  ENGINEERING. 

JUNIOR      YEAR. 

First  Term. — Mathematics, — Differential  and  Integral  Calculus.  DescriptiTe 
(Geometry.  Surveying, — Field  Operations.  Ihawing, — Blnns*  Orthograi^c  Pro- 
jections.    German.     French. 

Second  T^bm.— Mathematics, — Integral  Calculus.  Rational  Mechanics.  Drtnv- 
iu^,— Projection  of  Shadows  and  Perspective.     German.    French. 

Third  Term. — Mathematics.  Rational  Mechanics.  Descriptive  Geometry. 
Warped  Surfaces.  Surveying, — Topographical  Drawing, — ^Topographical.  Ger- 
man.   French. 

SENIOR      YEAR. 

First  Term. — Field  Engineering, — Laying  out  Curves.  -  Location  of  line  of 
Railroad,  with  calculations  of  Excavation  and  Embankment.  Hen<^*  Fldd 
Book  for  Railroad  Engineers.  Civil  Engineering, — Mahaa*s.  Stone  Outting,'^ 
with  graphical  problems.  Geology, — Dana's.  Mineralogy, — Blowpipe  Analyeit 
and  Determinative  Mineralogy.    Drawing, — Architectural  and  Stmctural.    FrmA. 

Second  Term. — Civil  Engineering, — Resistance  of  Materials.  Bridges  tad 
Roofs.  Building  Materials.  Astronomy, — Loomis's  Astronomy,  with  pnctioil 
problems,    ifinerofo^,— continued.     Geology, — Dynamia    F^rench. 

Third  TjaoL—CivH  Engineering,— Bridges  and  Roofs.    Stability  of  AidkM  nd 
Walls.    Dynamics, — Principles  of  Mechanism.     Steam  Ei^;ine.     flFyikawikt, 
Hydraulics  and  Hydraulic  Motors. 
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(c.)  IN  DYNAMICAL  ENGINEERING. 

JUNIOR      YEAR. 

First  Tebm. — MixOumaUcs.  Differential  and  Integral  Calculus.  Descriptive 
Geometry.    Inakumenkd  Drawing.     Oerman.    French, 

Second  Tekm. — MathemaUca,  Integral  Calculus.  Rational  Mechanics.  Instni- 
menkU  Drawing.     German.    French. 

Third  Term. — McUhematica.  Rational  Mechanics.  Drawing.  Binns'  Second 
Course,  including  drawing  of  gearing,  perspective,  shades  and  shadows,  tinting, 
construction  of  warped  surfaces,  and  isometric  drawing.     Oerman.    French. 

SENIOR      YEAR. 

First  Term. — Drawing^ — Construction  of  Machines  from  actual  measurements 
in  the  shops.  General  Theory  of  Motion, — Applications  of  this  theory  to  the  mo- 
tions of  bodies,  and  to  the  motions  of  parts  of  machines.  General  Theory  of  Gear* 
ing, — Cams,  connections  by  bands,  links,  cords,  and  hydraulic  connections.  Gen- 
eral principles  of  trains  of  mechanism.  Mechanical  powers.  Aggregate  combi- 
nations in  mechanism  (Rankine).  Theory  of  Valve  Motions  (Zeuner).  Applied 
Mechanics^ — Machinery  and  mill  work.  Djmamics  of  Machinery  (Rankine),  com- 
menced.   French.     Geology. 

Second  Term. — Applied  Mechanics^ — continued.  Dynamics  of  Machinery  y — Theory 
of  Machines. — Special  applications  of  the  Theory  of  Machines  to  problems  involv- 
ing the  efficiency  of  machines  and  to  special  machines.  McUerials  tued  in  con^ 
structionj  their  composition  and  qualities,  iron,  steel,  alloys,  wood,  animal  sub- 
stances. Drawing  (construction  of  machines),  continued.  Theory  of  Elasticity, — 
Principles  of  construction  of  roof-trusses,  beams,  girders,  and  bridges.  Prin- 
ciples relating  to  resistance  to  torsion  of  shafts,  to  shearing,  and  to  stiffness  and 
stability  of  structures.  (Rankine.)  Heat, — General  principles.  Application  of 
principle  of  specific  heat.  Action  of  bodies  under  the  influence  of  heat.  Change 
of  states  of  aggregation.  Expansion.  Applications  of  law  of  Mariotte  and  Gay 
Lussac.  Gdsos.  Vapors.  Laws  of  expansion.  Densities.  Elastic  force  of  gases 
and  vapors.  Quantities  of  heat.  Latent  heats  of  fusion  and  evaporation.  Com- 
bustion,— Quantities  of  air  required,  nature  of  products,  heat  evolved.  Fid, — 
Kinds  and  quantities,  Transfer  of  heat.  Description  of  Stearn  Generators, —Princi- 
ples of  construction  of  steam  generators.     Geology.     French. 

Third  Tebm.— Prime  Movers  in  General, — Animal  mechanics,  water  powers, 
heat  engines,  regulators,  dynamometers,  valves,  brakes,  fly-wheels,  governors, 
measurement  of  friction,  Ac  Water  Power  Engines, — Sources  of  water  power, 
measurement  of  supply.  Construction  of  conduits.  Measurements  of  flow. 
Hydraulic  press.  Water  pressure  engines.  Water  Wheels, — Overshot,  undershot 
and  breast  wheels.  Reaction  wheels.  Turbine  wheels.  Wind  power.  Heat 
Engines. — Principles  of  thermodynamics.  Air  engines.  Steaui  engines.  Efficiency 
of  steam  and  air  engines.  Mechanism  of  steam  and  air  engines.  Drawing  of 
structures.    Metallurgy. 
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(d.)  IN  AGRICULTURE. 

JUNIOR      YEAR. 

FiBST  Term. — Theoretical  and  Organic  Chemistry. — Lectures.  ExperimaM 
and  Analytical  Chemistry^ — in  their  Ag^eultural  applications.  Laboratory 
Practice.  Physical  Geography.  Mineralogy^ — Blowpipe  Analysis  and  Dete^ 
minatlTe  Mineralogy.     EngUah.     German,    French. 

Second  Term. — Agricultural  Chemistry^ — Recitations.  Experimental  Chemi^^ 
— Laboratory  Practice.  Physical  Geography,  Mineralogy.  Lectures.  EngHik. 
German.    French. 

Third  Term. — Agricultural  Chemistry^ — Lectures.  BoriicuUure  and  KiUin» 
Gardening, — Lectures.  Experimental  Chemistry^ — Laboratory  Practice.  Botax\i 
and  Zoology^ — with  Excursions.  Jfinerato5ry,^-continued,  English.  German. 
French, 

SENIOR      YEAR. 

First  Term. — Agriculture, — Cultivation  of  the  Staple  Crops  of  the  Northera 
States.  Agricultural  Zoology^ — Origin  and  Natural  History  of  Domestic  Animals. 
Insects  useful  and  injurious  to  Vegetation.  Geology^ — Dana's.  EngUah,  Fretitk 
Excursions^ — Ag^cultural,  Botanical,  etc. 

Seoond  Term. — Agriculture^ — Stock  raising  and  principles  of  Breeding.  Geologic 
— Dana's.    Human  Anatomy  and  Physiology^ — Lectures.    English,     French, 

Third  Term.  -  Rural  Economy, — History  of  Agriculture  and  Sketches  of  Hus- 
bandry in  Foreign  Countries.  Systems  of  Husbandry.  Geology, — Dana's. 
English. 

(e.)  IN  NATURAL  HISTORY. 

(Either  Geology,  Mineralogy,  Zoology,  or  Botany  may  be  made  the  principal 
study,  some  attention  in  each  case  being  directed  to  the  other  three  branches  of 
Natural  History.) 

JUNIOR      YEAR. 

First  Term.—  Chemistry, — Qualitative  Analysis.  Laboratory  Practioe.  Redti- 
tions.  Mineralogy,  —Blowpipe  Analysis  and  Determinative  Mineralogy.  BotaKff, 
— Gray's  Text-Book ;  Use  of  the  Microscope.     German,    French, 

Second  Term. — Zoology, — Laboratory  Practice.  Physiology, — Huxley's.  Botoiy, 
— Laboratory  Practice;  Gray's  Text-Book.  Mineralogy^ — Lectures.  Physical 
Geography,     GerTnan.     French, 

Third  Term. — Zoology, — Laboratory  Practioe.  Lectures,  Excursions  (land  and 
marine).  Anatomy  of  Vertebrates, — Huxley's.  Botany, — Practical  Exerciaes,  Ex- 
cursions.   Mineralogy, — continued.     German,    French. 

SENIOR      YEAR. 

First  Term.  -  Geology,  Dana's.  Excursions.  Zoology^ — LaUnvtoiy  PrMtioei 
Lectures.  Excursions.  Botany, — Herbarium  Studies.  Excursiona.  Lmgm^kM^ 
— Whitney's  Language  and  the  Study  of  Language.    French, 

Second  Term. — Geology, — Dana's.  Zoology — Laboratoiy  Practioe.  RxcDDh 
sions.    Botany, — Herbarium  Studies.    Botanical  Literature.     Baaajs  in  Daaoi^ 
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tiye  Botany.     Lmguiatics^ — ^Whitney's  Language  and  the  Study  of  Language. 
FVench. 

Thibd  Tbbm. — Geoiogy,  Zooiofjy^  and  ^tony— continued,  with  ExcorakmB. 
Meteorology.    French. 

Besides  the  regular  courses  of  recitation  and  lectures  on  structural  and  sys- 
tematic Zoology  and  Botany,  and  on  special  subjects,  students  are  taught  to 
prepare,  arrange,  and  identify  collections,  to  make  dissections,  to  pursue  original 
investigations,  and  to  describe  Genera  and  Species  in  the  language  of  science. 
For  these  purposes,  large  collections  in  Zoology  and  Palseontology  belonging  to 
the  College  are  available,  as  are  also  the  private  botanical  collections  of  Professor 
Eaton. 

(f.)  IN  PREPARATION  FOR  MEDICAL  STUDIES. 

During  the  Junior  year,  the  work  of  this  course  will  be  chiefly  under  the 
direction  of  the  instructors  in  Chemistry.  Especial  attention  will  be  given  to 
qualitative  and  quantitative  analysis,  in  their  physiological  and  medical  bearings ; 
and  to  the  preparation  and  study  of  the  organic  proximate  elements.  In  the 
Senior  year,  the  work  will  be  chiefly  under  the  direction  of  the  Professors  of 
2^olog^  and  Botany.  Attention  will  be  paid  in  Zoology  to  comparative  anatomy, 
embryology,  the  laws  of  hereditary  descent,  and  human  parasites ;  and  in  Botany 
to  a  general  knowledge  of  structural  and  physiological  Botany,  and  to  medicinal, 
food-producing,  and  poisonous  plants.    The  order  of  studies  is  as  follows : 

JUNIOR      YEAR. 

F1B8T  Term — Chemistry^ — Qualitative  Analysis,  Fresenius'.  Laboratory  Prac- 
tice. Recitations.  Minerahgy, — Blowpipe  Analysis  and  Determinative  Minera- 
logy.    Crerman.    French. 

Second  Term. — Physiological  Chemistry^ — Klein's  H.Mndbook.  Laboratory 
Practice.  Recitations.  Physiology^ — Huxley's.  Mineralogy^ — continued.  (?er- 
fiuxn.     French. 

Third  Term. — Physiological  Chemistry^ — Klein's.  Laboratory  Practice.  Reci- 
tations. Zoology^ — Lectures  and  Excursions.  Botany^ — Lectures,  Practical  Ex- 
ercises and  Excursions.    Mineralogy^ — continued.     German.    French. 

SENIOR      YEAR. 

First  Term. — Compa^aMve  Anatomy  and  Physiology^ — Laboratory  Practice. 
Anatomy  of  Vertebrates, — Huxley's.  5otony,— Practical  Exercises,  Lectures,  and 
Excursions.     Geology^ — Dana's.    Zoology^ — Lectures  and  Excursions.     FrencK 

Second  Term. — Comparative  Anatomy  and  Systematic  Zoology, — Lectures. 
Laboratory  Practice.  Botany ^ — Lectures.  Laboratory  Practice.  Geology ^ — ^Dana's, 
French. 

Third  Term. — Comparative  Anatomy  and  Physiology, — Laboratory  Practice. 
Zoology,  Botany  and  Geology— ■oontimied,  with  Excursions. 

(g.)  IN  STUDIES  PREPARATORY  TO  MINING  AND  METALLURGY. 

Young  men  desiring  to  become  Mining  Engineers,  can  pursue  the  regular 
course  in  Civil  or  Mechanical  Engineering,  and  at  its  dose  can  spend  a  fourUi 
year  in  the  study  of  metallurgical  chemistry,  mineralogy,  etc. 
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(h.)  IN  THE  SELECT  STUDIES  PREPAKATORY  TO   OTHER  HIGHKR 

STUDIES. 

JUNIOR  YEAR. 

FiBST  Tebm. — Mineralogy^ — Blowpipe  Analysis  and  Determinatiye  Mineralogy. 
Astronomy.  Fhyncal  Otography.  Englishj — Langland's  Yimon  of  Pien  Pbw- 
man.  and  Chauoer.    Eiatory^ — Freeman's  Outlines.    French.     German, 

Second  Term — Mineralogy^ — Lectures.  Astronomy.  PkyHcal  Oeogr^ky. 
English^ — Chaucer,  Shakespeara  History^ — ^Freeman's  Outlines,  with  Lectures. 
German.    French. 

Third  Term. — Botany  and  Zoology^ — Lectures  and  Excursions  and  Laboratorj 
Practice.  English, — Shakespeare.  Political  Economy^ — Walker's  Scienoe  of 
Wealth.     German.    FrencJi. 

SKNIOR  YEAR. 

First  Term. — Geology, — Recitations  and  Excursions.  Botany, — ^Lectures,  Ex- 
cursions and  Laboratory  Practice.  Zoology, — Lectures  and  Excursions.  Xiti- 
guistica, — Whitney's  Language  and  the  Study  of  Language.  SingUak, — Shake- 
speare. History, — Constitutional  History  of  the  United  States.  Lectures. 
Political  Economy, — Lectures.    French. 

Second  TB.mi.— Geology  and  Zoofo^,— continued.  JUr^iiwIks,— Whitnef'i 
Language  and  the  Study  of  Language.  Political  Economy^ — Lectures.  BngkA," 
Shakespeare  and  Milton.  History^ — Political  History  of  the  United  States. 
Lectures.     French. 

Third  Term. — Geology, — Recitations  and  Excursions.  Zoology^ — ^Lectoree. 
Meteorology.  English, — Dryden  and  Pope.  History, — Lectures.  History  d 
Europe  since  1848.    Political  Economy, — Lectures. 

Exercises  in  English  Composition  are  required  daring  the  en- 
tire course  from  all  the  students.  The  preparation  of  graduatiDg 
theses  is  among  the  duties  of  the  Senior  year. 

Lectures  on  Military  Science  and  Tactics  are  annually  given. 

Drawing. 

The  course  in  drawing  extends  through  the  three  years.  Daring 
the  first  term  and  half  of  the  second  term  of  Freshmaa  year,  the 
students  practice  free-hand  drawing  at  the  Art  School  baildingi 
under  the  direction  of  Professor  Niemeyer,  of  the  Yale  School  <rf 
the  Fine  Arts.  After  the  completion  of  the  coarse  in  firee-hand 
drawing,  instruction  is  given  by  Mr.  F.  R.  Honey,  daring  the 
second  half  of  the  year,  in  the  elementary  principles  of  instrumental 
drawing,  embracing  the  whole  of  Binns*  first  coarse  of  ortho- 
graphic projections.     This  course  is  obligatory  upon  alU 

During  the  Junior  and  Senior  years,  instruction  in  drawing  ii 
obligatory  onYy  on  l\i^  %\.vji^<evi\A  vcwCant^  ^\A  M^oliftnioal 
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eering.  In  the  former  year  the  system  of  instnietion  emhraces 
Biniis'  second  course  in  orthographic  projections,  isometric  draw- 
ing, shades  and  shadows,  tinting,  perspective,  and  warped  sur- 
faces. By  this  method  all  the  problems  in  Descriptive  Geometry 
are  required  to  be  worked  out  on  the  drawing-board  instead  of 
the  black-board.  The  course  extends  through  the  entire  year, 
and  is  under  the  direction  of  Mr.  Honey. 

In  Senior  year,  students  are  required  to  apply  the  principles  of 
drawing  already  obtained  to  works  of  construction,  under  the 
general  supervision  of  the  Professors  of  Civil  and  of  Dynamic 
Engineering. 

Till. 

Methods  of  Instruction. 

The  instructions  of  this  institution  are  given  chiefly  ii  small 
class  rooms,  recitations  or  familiar  lectures,  illustrated  by  the 
apparatus  at  the  command  of  the  various  teachers.  In  many 
studies  weekly  excursions  are  made  for  the  purpose  of  collecting 
specimens  and  examining  natural  phenomena. 

In  Chemistry  and  Metallurgy  the  students  work  several  hours 
daily  in  well  appointed  laboratories,  under  the  direct  superinten- 
dence of  the  instructors,  and  are  guided  through  systematic 
courses  of  quantitative  and  qualitative  analysis,  assaying,  and  the 
blow-pipe  determination  of  minerals  and  ores. 

In  Botany,  during  the  summer  of  Junior  year,  exercises  in 
analyzing  and  identifying  plants  occur  two  or  three  times  a  week, 
followed  by  practice  in  writing  characters  and  descriptions  of 
plants  from  living  specimens.  Students  are  shown  also  the  best 
methods  of  collecting  and  preserv  ing  for  future  study,  specimens 
of  Flowering  Plants,  Ferns,  Mosses,  Alga*,  &c.  In  the  autumn 
term  of  Senior  year  the  work  of  the  summer  is  continued.  Stu- 
dents are  encouraged  to  pursue  special  lines  of  Botanical  investi- 
gation, and  varied  assistance  is  rendered  them  according  to  their 
needs.  The  final  examination  is  intended  to  show  what  they 
have  learned,  and  the  collections  they  have  made  are  considered 
to  be  of  minor  importance. 

In  Zoology  weekly  excursions  are  made  during  the  third  term 
of  Junior  and  first  term  of  Senior  year,  in  company  with  the 
instructors,  for  the  purpose  of  observing  the  habits  and  making 
collections  of  marine,  fresh-water,  and  terrestrial  animals  of  all 
classes.     £ach  student  is  required  to  prepare  and  present  for 
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examination  a  collection  containing  a  specified  namber  of  species, 
and  illustrating  the  various  classes  of  animals.  lie  most  also  be 
able  to  pass  an  examination  upon  his  collection,  at  least  to  the 
extent  of  explaining  the  classes  and  orders  illustrated,  and  show- 
ing why  particular  specimens  belong  to  the  respective  classes. 

In  Geology  excursions  are  made  for  the  purpose  of  examining 
geological  phenomena  and  making  special  collections  of  rocb 
and  minerals.  Each  student  is  required  to  pass  a  satisfactory  ex- 
amination on  his  collections  at  the  end  of  the  first  term  of  Senior 
year. 

In  addition  to  the  above,  a  course  of  lectures  is  given  every 
winter  by  the  professors  of  the  school  and  others,  on  topics  of 
popular  interest. 

IX. 

Tuition  Charges. 

The  charge  for  tuition  is  $150  per  year,  payable,  %55  at  the 
beginning  of  the  first  and  of  the  second  term,  and  $40  at  the 
beginning  of  the  third  term.  The  special  student  of  Chemistry 
has  an  additional  charge  of  $70  per  annum  for  chemicals  and  use 
of  apparatus.  He  also  supplies  himself  at  his  own  expense  with 
gas,  flasks,  crucibles,  etc.,  the  cost  of  which  should  not  exceed 
$10  per  term.  A  fee  of  $5  is  charged  members  of  the  Freshman 
Class  for  chemicals  and  materials  used  in  their  laboratory  prac- 
tice, and  the  same  fee  is  required  from  all  who  take  the  practical 
exercises  in  Blow-pipe  Analysis  and  Determinative  ^lineralogy. 
An  additional  charge  of  $5  is  annually  made  to  each  student  for 
the  use  of  the  College  Reading  Room  and  Gymnasium. 

X. 

Church  Sittings. 

Free  sittings  for  students  in  this  department  of  Yale  College 
are  provided  as  follows : 

In  the  Center  Church  (Cong.) :  Pews  Nos.  36  and  42,  in  the 
North  Gallery. 

In  Trinity  Church  (Episc.) :  Pews  Nos.  175  and  177,  m  the 
North  Gallery. 

In  the  First  Methodist  Church  :  Pew  No.  78,  at  the  head  of  the 
West  Aisle  (below). 

Any  of  the  students  may  occupy  a  sitting  in  these  alips.  ThoM 
who  prefer  to  pay  for  a  sitting  for  a  year,  more  or  less,  in  the 
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churches  ahove  mentioned,  or  in  any  other  church  of  any  denomi- 
nation, will  be  aided  on  application  to  the  Secretary  of  School. 

Sittings  in  the  Gallery  of  the  College  Chapel  are  free  as  hereto- 
tbre  to  the  students  of  this  department. 

XI. 

Degrees. 

Students  of  this  department,  on  the  recommendation  of  the 
Governing  Board,  are  admitted  by  the  Corporation  of  Yale  Col- 
lege to  the  following  degrees.     They  are  thus  conferred : 

1.  Bachelor  op  Philosophy  :  on  those  who  complete  any  of 
the  three- year  courses  of  study,  passing  all  the  examinations  in  a 
satisfactory  manner,  and  presenting  a  graduation  thesis. 

The  fee  for  graduation  as  Bachelor  of  Philosophy,  including  the 
fee  for  Triennial  Catalogues,  Commencement  Dinners,  etc.,  is  ten 
dollars ;  unless  the  person  taking  the  degree  is  also  an  academical 
graduate,  when  it  is  but  five  dollars. 

2.  Civil  Enginekk  and  Dynamical  Enginrer:  The  require- 
ments for  these  degrees  are  stated  on  pages  19  and  20. 

8.  Doctor  op  Philosophy  :  The  requirements  for  this  degree 
are  stated  on  page  18. 

XII. 

Terms  and  Vacations. 

The  next  academic  year  begins  Thursday,  September  10,  1875. 
The  vacations  correspond  with  those  of  the  Academical  Depart- 
ment, giving  three  weeks  at  Christmas,  two  weeks  in  the  Spring, 
and  eleven  weeks  in  the  Summer. 

XIII. 

Announcement  in  Respect  to  State  Students. 

The  scholarships  established  in  this  School  in  consequence  of 
the  bestowal  upon  it  of  the  Congressional  grants  are  designed  to 
aid  young  men  who  are  in  need  of  pecuniary  assistance  in  fitting 
themselves  for  agricultural  and  mechanical  pursuits  of  life.  All 
applicants  must  be  citizens  of  Connecticut.  In  case  there  are 
more  applicants  than  vacancies,  candidates  will  be  preferred  who 
have  lost  a  parent  in  the  military  or  naval  service  of  the  United 
States,  and  next  to  these  such  as  are  most  in  need  of  pecuniary 
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assiBtance:  and  the  appointments  will  be  distributed  as  far  as 
practicable  among  the  several  counties  in  proportion  to  their 
population.  The  Appointing  Board  for  the  current  year,  consist- 
ing of  the  Board  of  Visitors  of  the  State  and  the  Secretary  of 
the  School,  will  meet  on-  June  29,  1875,  and  at  about  the  same 
time  in  the  year  1876,  due  notice  of  which  will  be  given  by  publi- 
cation in  every  county  of  the  State.  All  applications  should  be 
made  previous  to  that  time.  Blank  forms  for  application  wHl  be 
sent,  when  requested,  by  Professor  Geobge  J.  Hbush,  Secretary 
of  the  Appointing  Board. 

XIV. 

Anniversary. 

The  Anniversary  of  the  School  is  held  on  Tuesday  of  the  Com- 
mencement week  in  Yale  College,  June  29,  1876,  when  selections 
from  the  graduation  theses  are  publicly  read.  The  degrees  are 
publicly  conferred  by  the  President  and  Fellows  of  Yale  College 
on  Commencement -Day. 
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